DEPARTMENT OF THE ARMY PERMIT

Permittee: Forgan Mcintosh
Limetree Bay Terminals, LLC
1 Estate Hope
Christiansted, St. Croix, USVI 00820

Permit No: SAJ-2017-00416 (SP-JCM)

Issuing Office: U.S. Army Engineer District, Jacksonville

NOTE: The term "you" and its derivatives, as used in this permit, means the permittee
or any future transferee. The term "this office" refers to the appropriate district or
division office of the U.S. Army Corps of Engineers (Corps) having jurisdiction over the
permitted activity or the appropriate official of that office acting under the authority of the
commanding officer.

You are authorized to perform work in accordance with the terms and conditions
specified below.

Project Description:

The project consists in the installation of a Single Point Mooring (SPM) and an
underwater pipeline system for the offshore transfer of liquid petroleum products from
Very Large Bulk Carriers (VLBCs) to the existing facilities at the Limetree Bay Terminal.
This project will provide Limetree Bay Terminals, LLC the ability to receive shipments
from VLBCs with drafts up to -76 ft below mean sea level (MSL) without docking at the
land-based operations or having to transfer fuel to smaller vessels. The VLBCs would
moor to the SPM in deep water (>600 ft), connect to suspended hose lines that will be
attached to the pipelines, and off load their products through the transfer system.

The project includes the placement of two 30 inches in diameter concrete coated steel
pipelines (steel pipes encased with three inches of concrete), laid parallel from the end
of the eastern jetty of the Limetree Bay Terminal to a Pipeline End Manifold (PLEM) to
be located offshore at a water depth of 136 feet below mean sea level. Two sections of
the parallel pipelines will be placed on the surface of the marine floor, while two other
sections will require excavating trenches to allow for the bend radius of the pipelines as
they transition off the jetty and as they transition across the existing navigation channel.
The installation of the pipeline, including the surface-laid and trenched sections, will be
completed in approximately 10 days. At the end of the pipelines, the PLEM will be used
to transition the pipelines to two 24 inches in diameter hoses, which will extend seaward
suspended mid-water at depths between 135 feet to 250 feet until reaching the SPM.
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In order to delineate the mooring area around the SPM, a navigation buoy will be placed
at a depth of 100’ adjacent to the pipeline in an area of uncolonized sand. This marker
buoy will indicate where the pipeline is located so that ships can avoid this area during
maneuvers in the channel. Two additional channel marker buoys will be installed on
either side of the channel crossing to alert vessels and their pilots where the pipeline
crosses the channel to avoid damage to the pipeline by anchoring. Channel marker
buoys will be lit with standard buoy lighting. The anchors for the channel marker buoys
will consist of poured concrete blocks measuring 2 feet x 2 feet x 2 feet with a steel ring.
The anchor blocks will be poured on shore and taken out with a tug and placed by
divers using lift bags. The two channel markers will be placed within the 31-foot wide
disturbance footprint for the channel trenching.

Prior to the start of any in-water work, divers will mark the pipeline route along the
marine floor, and will transplant corals and sessile benthic invertebrates from the project
corridor in accordance with the attached Compensatory Mitigation Plan.

Before deploying and installing the pipelines, the pipe segments will be welded together
on shore. Then pipe sections will be slowly pulled into position and lowered to the
marine bottom in a controlled manner by removal of floats and flooding of the pipe.
Divers and/or robots will also assist in the process. Installation of the SPM and pipeline
system will continue 24 hour a day without anchoring or spudding of the barge to
minimize the potential for pipeline swing, bend and/or damage. This will also avoid
potential impacts to benthic habitats from barge anchoring or spudding, as well as from
temporary laying down the pipeline on the marine floor. Support bags (offshore bulk
bags) will be installed underneath pipeline sections in various locations along the route
to rectify unsupported pipeline spans. The support bags could vary in weight,
depending on the need and location. Typically, the bag will range from 500 pounds up
to 2,500 pounds. The bags will be filled on the barge with commercially available sand.
They will be lifted from the barge and lowered to the marine bottom with a crane. Once
near their desired location, divers will assist with exact placement. It is anticipated that
there will be approximately ten locations requiring support bags along the current route
based on the bathymetric data analyzed. However, an actual visual inspection of the
line (once installed) will confirm the exact number, size and location of support bags
needed.

To install the first offshore section of the pipelines, an approximately 15 feet wide trench
will be excavated at the seaward end of the eastern jetty. This will require the
temporary removal of a section of the revetment of the jetty. The revetment is
composed of concrete dolos (concrete tetrapods used to prevent erosion). After the
dolos are removed, the existing pavement or hardbottom marine floor will be broken and
approximately 1,200 cubic yards of material, including broken hardbottom and
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sediments, will be dredged from the footprint of the trench using a land based
excavator. The excavated materials will be temporarily stored on the jetty in reinforced
silt fences designed so that all runoff from the stockpile is directed back into the trench.
To minimize the impact of the oncoming seas and prevent erosion during excavation, an
open-ended caisson or cofferdam enclosing the excavation area will be installed.

In order to allow for the pipe bend radius, the trench will extend approximately 35 feet
from the end of the existing revetment footprint. Approximately 445 cubic yards of this
material will be excavated seaward of the jetty from the revetment footprint and offshore
pavement. The trench will be between 7.5 feet and 9.0 feet deep and 31 feet wide in
this area. Once the excavation is complete, the pipelines will be placed, the upland
trench in the jetty will be refilled with the same material excavated from it, and the dolos
returned to their original location to protect the terminus of the jetty. The trench
seaward of the revetment will not be filled. However, articulating concrete mattresses 8
feet wide and 15 feet long will be installed on the pipelines within the trench to help
stabilize the pipes. The trenching of the hardbottom seaward of the revetment footprint
will be completed with a barge mounted excavator with an open bucket so that water
will drain as the material is removed. The dolos will be temporarily relocated to an
uncolonized area of marine floor to the southeast of the project footprint while the
pipelines are installed. The dredge barges will only anchor or put down spuds within the
impact corridor in preselected locations to dredge or excavate the trenches.

The second section of the pipelines will be surface lain on the marine floor to the south
for 988 feet before turning to the southwest to cross the Limetree Bay Terminal
Navigation Channel. It is expected that 115 concrete articulating mattresses (8 feet
wide and 25 feet long) will be placed on the pipelines to secure them in place to protect
sensitive habitat surrounding them from abrasion and for additional protection from
groundings and anchoring.

The third section of the pipeline corridor will require excavating an approximately 470
feet long, 31 feet wide, and an average of 16 feet deep trench to accommodate the pipe
bending radius into the channel. The trenches outside of the channel crossing are
transition trenches and will be as shallow as possible and still achieve the intended
purpose of accommodating the pipeline to bend into the channel. If necessary, up to
three temporary steel piles with 18 inches in diameter will be installed to assist in the
exact positioning of the pipelines as they curve into the channel. These piles will be
placed with a vibratory hammer and will be driven into the area that will be disturbed by
the trenching. The trench will then continue 787 feet across the navigation channel and
660 feet up the western channel slope. The excavation will be completed using an
extended arm backhoe or a clamshell or bucket type crane excavator mounted on a
barge. The channel floor is comprised of soft unconsolidated material which is
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uncolonized in the area of the crossing. Only the excavated material from the channel
bottom will be side cast during the pipe placement. The excavated material from the
channel slopes trenches will be brought to the surface, loaded onto a barge, transported
to the Limetree facility, and disposed/reused in the uplands based on sediment
characterization analysis. Approximately 40,000 cubic yards of sediments will be
excavated. Concrete articulating mattresses will be placed over the pipes and at critical
areas to further protect the pipes within the trench. The excavation within the channel
will ensure that the top of the pipelines will be at least 10 feet below the existing channel
floor, which is 60 feet below mean sea level.

The fourth section of the pipelines will begin once the pipelines emerge from the
channel. This section of the pipelines will be surface lain in a southwest direction for
approximately 2,570 feet to a water depth of 136 feet, terminating at the PLEM. No
concrete mattresses will be installed over the pipelines in this section as it crosses over
open sand.

The PLEM will be held in place by gravity blocks. The PLEM will have a frame
designed to hold 1,000 tons of concrete blocks. The steel PLEM structure will be set in
place on the seafloor and the pre-cast concrete blocks will be lowered into place on the
framework designed to receive them.

From the PLEM the system will then transition into two 1,500 feet long and 24 inches in
diameter hoses, which will be suspended mid-water at depths of 135 feet to 250 feet.
The hoses will extend to the floating SPM. Floats and weights will be used to help
maintain the hoses in position. The SPM will be positioned at a water depth of 665 feet,
which will allow for adequate depth for the tankers to swing without getting into water
less than 88 feet. A restricted navigation areas will be established around the SPM.
The PLEM hoses and SPM will be illuminated via navigation lights on the marker buoys,
to allow for clear visibility of these structures with minimal disturbance to marine life.

Seven anchor piles will be used to stabilize the SPM, and two steel anchor piles would
be used to stabilize the floating subsea hoses. The hoses and SPM anchor piles will be
approximately 72 inches in diameter and approximately 80 feet in length. The subsea
hoses and the SPM will be connected to their respective anchor pilings via steel chains.
The nine anchor piles will be installed by drilling and grouting. The method of drilling
and grouting piles into position is an industry wide accepted practice whenever soil
conditions prohibit the conventional installation methods of driving piles with a hydraulic
or other type of pile driving hammer. The process begins with the setting of a temporary
support frame on the sea floor. The temporary support frame is only used as a guide
and for support of the casing. The drilling string and drilling tool will be lowered from the
surface into the casing and will begin to drill through the seafloor materials. The
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process involves no chemicals, nor does it introduce any other foreign materials to the
water. This drilling will be done with very specialized drilling equipment due to the depth
of water involved. As the drilling progresses into the seafloor, the casing is lowered into
the drilled hole. Upon reaching the designed depth, the drilling tool will be removed,
and the actual pile will be placed inside the casing. The casing will be connected to a
crane located on the surface support vessel and will be slowly retrieved from the drilled
hole. As this casing removal is occurring, grout will be pumped into the annulus
between the pile and the drilled hole. Each pile will require approximately 27.7 cubic
yards of grout. The grout used will be calculated for each pile based on drilling and
grout placement will be monitored by remotely operated vehicle (ROV) to ensure
overfilling of the annulus does not occur. Once this grout has set, the pile is now
secured permanently into place and ready for use. It is anticipated that it will take two to
three days to drill and grout each of the nine piles.

The entire project impact corridor would occupy an area of approximately 3.3718 acres
of marine bottom, of which approximately 0.9256 acres would consist of pavement or
hardbottom areas which support the essential features of Acropora spp. designated
critical habitat.

The work described above is to be completed in accordance with the 12 pages of
drawings (Attachment 1), as well as the additional attachments affixed at the end of this
permit instrument.

Project Location: The Limetree Bay Terminal Facility is located on the south shore of
St. Croix on the former Hovensa Oil Terminal Facility. The project site is located at 1
Estate Hope, Christiansted, St. Croix, USVI.

Directions to site: From the St. Croix Airport, turn east onto the Melvin Evans
Highway. The Limetree Bay Terminal Facility is located on the right side of the
Highway, after the Diageo Rum Distillery Facility.

Approximate Central Coordinates: Latitude: 17.697756° North
Longitude: -64.740337° West

Permit Conditions

General Conditions:

1. The time limit for completing the work authorized ends on February 22, 2024
. If you find that you need more time to complete the authorized activity, submit your
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request for a time extension to this office for consideration at least one month before the
above date is reached.

2. You must maintain the activity authorized by this permit in good condition and in
conformance with the terms and conditions of this permit. You are not relieved of this
requirement if you abandon the permitted activity, although you may make a good faith
transfer to a third party in compliance with General Condition 4 below. Should you wish
to cease to maintain the authorized activity or should you desire to abandon it without a
good faith transfer, you must obtain a modification of this permit from this office, which
may require restoration of the area.

3. If you discover any previously unknown historic or archeological remains while
accomplishing the activity authorized by this permit, you must immediately notify this
office of what you have found. We will initiate the Federal and State coordination
required to determine if the remains warrant a recovery effort or if the site is eligible for
listing in the National Register of Historic Places.

4. If you sell the property associated with this permit, you must obtain the signature
and the mailing address of the new owner in the space provided and forward a copy of
the permit to this office to validate the transfer of this authorization.

5. If a conditioned water quality certification has been issued for your project, you
must comply with the conditions specified in the certification as special conditions to this
permit. For your convenience, a copy of the certification is attached if it contains such
conditions (Attachment 2).

6. You must allow representatives from this office to inspect the authorized activity at
any time deemed necessary to ensure that it is being or has been accomplished in
accordance with the terms and conditions of your permit.

Special Conditions:

1. Reporting Address: The Permittee shall submit all reports, notifications,
documentation and correspondence required by the general and special conditions
of this permit to the addresses listed below. The Permittee shall reference permit
number SAJ-2017-00416 (SP-JCM), on all submittals.

For the Corps:

a. For standard mail: U.S. Army Corps of Engineers, Regulatory Division,
Enforcement Section, P.O. Box 4970, Jacksonville, FL. 32232-0019.
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b. For email: CESAJ-ComplyDocs@usace.army.mil (not to exceed 10 MB).

For the National Marine Fisheries Service:

a. For standard mail: NOAA Fisheries Service, Southeast Regional Office,
263 13" Avenue South, St. Petersburgh, FL 33791.

b. For e-mail: nmfs.ser.esa.consultations@noaa.gov.

2. Commencement Notification: Within 10 days from the date of initiating the
work authorized by this permit, the Permittee shall provide a written notification of the
date of commencement of authorized work to the Corps.

3. Self-Certification: Within 60 days of completion of the work authorized by this
permit, the Permittee shall complete the attached “Self-Certification Statement of
Compliance” form (Attachment 3) and submit it to the Corps. In the event that the
completed work deviates in any manner from the authorized work, the Permittee shall
describe the deviations between the work authorized by this permit and the work as
constructed on the “Self-Certification Statement of Compliance” form. The description
of any deviations on the “Self-Certification Statement of Compliance” form does not
constitute approval of any deviations by the Corps.

4. Agency Changes/Approvals: Should any other agency require and/or approve
changes to the work authorized or obligated by this permit, the Permittee is advised a
modification to this permit instrument is required prior to initiation of those changes. Itis
the Permittee’s responsibility to request a modification of this permit from the Corps.
The Corps reserves the right to fully evaluate, amend, and approve or deny the request
for modification of this permit.

5. Fill Material: The Permittee shall use only clean fill material for this project. The
fill material shall be free from items such as trash, debris, automotive parts, asphalt,
construction materials, concrete block with exposed reinforcement bars, and soils
contaminated with any toxic substance, in toxic amounts in accordance with Section
307 of the Clean Water Act.

6. Assurance of Navigation and Maintenance: The Permittee understands and
agrees that, if future operations by the United States require the removal, relocation,
or other alteration, of the structures or work herein authorized, or if in the opinion of
the Secretary of the Army or his authorized representative, said structure or work
shall cause unreasonable obstruction to the free navigation of the navigable waters,
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the Permittee will be required, upon due notice from the Corps of Engineers, to
remove, relocate, or alter the structural work or obstructions caused thereby, without
expense to the United States. No claim shall be made against the United States on
account of any such removal or alteration.

7. Posting of Permit: The Permittee shall have available and maintain for
review a copy of this permit and approved plans at the construction site.

8. Biological Opinion: This permit does not authorize the Permittee to take an
endangered species. In order to legally take a listed species, the Permittee must have
separate authorization under the Endangered Species Act (ESA) (e.g., an ESA Section
10 permit, or a BO under ESA Section 7, with “incidental take” provisions with which you
must comply). The enclosed NMFS Biological Opinion (BO) (Attachment 4) contains
mandatory terms and conditions to implement the Reasonable and Prudent Measures
(RPMs) that are associated with the Incidental Take Statement (ITS) that is also
specified in the BO. Authorization under this permit is conditional upon compliance with
all of the mandatory terms and conditions associated with the ITS of the enclosed BO,
which terms and conditions are incorporated by reference in this permit. Failure to
comply with the terms and conditions associated with incidental take of the BO, where a
take of the listed species occurs, would constitute an unauthorized take, and it would
also constitute noncompliance with this permit. The NMFS is the appropriate authority
to determine compliance with the terms and conditions of its BO, and with the ESA.

The Permittee shall immediately notify the Corps and NMFS if at any time the
authorized project exceeds the amount or extent of incidental take anticipated in the
BO.

9. Sea Turtle and Smalltooth Sawfish Conditions: The authorized work shall be
completed in strict observance of the attached NMFS’s Sea Turtle and Smalltooth
Sawfish Construction Conditions, dated March 23, 2006 (Attachment 5).

10. Vessel Strike Avoidance: The authorized work shall be completed in strict
observance of the attached NMFS’s Vesse/ Strike and Avoidance Measures and
Reporting for Mariners, revised February 7, 2008 (Attachment 6).

11. Manatee Conservation Measures: The authorized work shall be completed in
strict observance of the attached FWS’' Manatee Conservation Measures, dated
January 2012 (Attachment 7).

12. Water Quality and Environmental Monitoring: The authorized work shall be

completed in strict observance of the attached Water Quality and Environmental
Monitoring Plan (Attachment 8). The Permittee shall implement all the Water Quality
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Control Measures detailed in this plan, including the deployment of the required
Turbidity Barriers and Sediment and Erosion Controls. The Permittee shall provide
reports with all data related to the implementation of this Water Quality and
Environmental Monitoring Plan, including all pre-construction activities, baseline
establishment, and monitoring results, to the Corps and NMFS in accordance with the
schedule established in the plan. If during the monitoring the water quality protective
measures being implemented are found not to provide adequate protection to aquatic
resources, the Permitee shall notify NMFS and the Corps. Additional protective
measures shall then be developed and implemented by the Permittee in coordination
with NMFS and the Corps.

13. Compensatory Mitigation: In addition to the measures described in the above
conditions, to further minimize and compensate for project related impacts to the
aquatic environment the Permittee shall be responsible for the implementation of all
measures and actions described in the attached Compensatory Mitigation Plan
(Attachment 9).

14. Compensatory Mitigation Release: The Permittee’s responsibility to complete
the required compensatory mitigation, as set forth in this permit will not be considered
fulfilled until mitigation success has been demonstrated and written verification has
been provided by the Corps. A mitigation area which has been released will require no
further monitoring or reporting by the Permittee; however the Permittee, Successors
and subsequent Transferees remain perpetually responsible to ensure that the
mitigation area(s) remain in a condition appropriate to offset the authorized impacts in
accordance with General Condition 2 of this permit.

15. Financial Assurance: To ensure that the above described mitigation and
monitoring is successful, prior to the initiation of the work authorized by this permit the
Permittee will secure a performance bond in the amount of $1,590,500.00, which is the
estimated cost of the mitigation program and subsequent monitoring throughout the
implementation and monitoring period.

a) Prior to the initiation of the work authorized by this permit, a copy of the draft
financial assurance instrument shall be provided to the Corps for review and approval.

b) A copy of the fully executed financial assurance instrument shall be provided
to the Corps before initiation of the authorized work.
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Further Information:

1. Congressional Authorities: You have been authorized to undertake the activity
described above pursuant to:

(X) Section 10 of the Rivers and Harbors Act of 1899 (33 U.S.C. 403)
(X) Section 404 of the Clean Water Act (33 U.S.C. 1344)

() Section 103 of the Marine Protection, Research and Sanctuaries Act of 1972 (33
U.S.C. 1413)

2. Limits of this authorization.

a. This permit does not obviate the need to obtain other Federal, State, or local
authorizations required by law.

b. This permit does not grant any property rights or exclusive privileges.
c. This permit does not authorize any injury to the property or rights of others.

d. This permit does not authorize interference with any existing or proposed
Federal projects.

3. Limits of Federal Liability. In issuing this permit, the Federal Government does not
assume any liability for the following:

a. Damages to the permitted project or uses thereof as a result of other permitted
or unpermitted activities or from natural causes.

b. Damages to the permitted project or uses thereof as a result of current or future
activities undertaken by or on behalf of the United States in the public interest.

c. Damages to persons, property, or to other permitted or unpermitted activities or
structures caused by the activity authorized by this permit.

d. Design or construction deficiencies associated with the permitted work.

e. Damage claims associated with any future modification, suspension, or
revocation of this permit.
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4. Reliance on Applicant's Data: The determination of this office that issuance of this
permit is not contrary to the public interest was made in reliance on the information you
provided.

5. Reevaluation of Permit Decision: This office may reevaluate its decision on this
permit at any time the circumstances warrant. Circumstances that could require a
reevaluation include, but are not limited to, the following:

a. You fail to comply with the terms and conditions of this permit.

b. The information provided by you in support of your permit application proves to
have been false, incomplete, or inaccurate (see 4 above).

c. Significant new information surfaces which this office did not consider in
reaching the original public interest decision.

Such a reevaluation may result in a determination that it is appropriate to use the
suspension, modification, and revocation procedures contained in 33 CFR 325.7 or
enforcement procedures such as those contained in 33 CFR 326.4 and 326.5. The
referenced enforcement procedures provide for the issuance of an administrative order
requiring you comply with the terms and conditions of your permit and for the initiation of
legal action where appropriate. You will be required to pay for any corrective measures
ordered by this office, and if you fail to comply with such directive, this office may in
certain situations (such as those specified in 33 CFR 209.170) accomplish the
corrective measures by contract or otherwise and bill you for the cost.

6. Extensions: General Condition 1 establishes a time limit for the completion of the
activity authorized by this permit. Unless there are circumstances requiring either a
prompt completion of the authorized activity or a reevaluation of the public interest
decision, the Corps will normally give favorable consideration to a request for an
extension of this time limit.
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Your signature below, as permittee, indicates that you accept and agree to comply with
the terms and conditions of this permit.

February 21, 2019

(PERMITTEE) I;‘iimetree Bay Terminals, LLC (DATE)
“By: Forgan Mclntosh, Vice President

Limetree Bay Terminals, LLC
(PERMITTEE NAME-PRINTED)

This permit becomes effective when the Federal official, designated to act for the
Secretary of the Army, has signed below.

/ .
S. Cactztts February 22, 2019

(DISTRICT ENGINEER) (DATE)
for Andrew D. Kelly, Jr.

Colonel, U.S. Army

District Commander
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When the structures or work authorized by this permit are still in existence at the time
the property is transferred, the terms and conditions of this permit will continue to be
binding on the new owner(s) of the property. To validate the transfer of this permit and
the associated liabilities associated with compliance with its terms and conditions, have
the transferee sign and date below.

(TRANSFEREE-SIGNATURE) (DATE)

(NAME-PRINTED)

(ADDRESS)

(CITY, STATE, AND ZIP CODE)

ED_002591_00001550-00013



PERMIT NUMBER: SAJ-2017-00416 (SP-JCM)
PERMITTEE: Limetree Bay Terminals, LLC
PAGE 14 of 15

Attachments to Department of the Army
Permit Number SAJ-2017-00416 (SP-JCM)

1. PERMIT DRAWINGS: 12 pages, dated February 2018

2. WATER QUALITY CERTIFICATION: Specific Conditions of the water quality
permit/certification in accordance with General Condition number 5 on page 6 of this DA
permit. 3 pages.

3. SELF-CERTIFICATION FORM: 1 page, Self-Certification Statement of Compliance.
4. NMFS Biological Opinion (BO) issued on February 12, 2019

5. SEATURTLE - SAWFISH CONDITIONS: 1 page, Sea Turtle and Smalltooth
Sawfish Construction Conditions, revised March 23, 2006.

6. VESSEL STRIKE AVOIDANCE MEASURES: 2 Pages, Vessel Strike Avoidance
Measures and Reporting for Mariners, revised February 2008.

7. USFWS ANTILLEAN MANATEE CONSERVATION MEASURES
8. WATER QUALITY AND ENVIRONMENTAL MONITORING PLAN.

9. MINIMIZATION AND COMPENSATORY MITIGATION PLAN.
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GO

DEPARTME

Coastal Zone Permit Application
Water Quality Review and Certification

L. CZM PERMIT APPLICATION Nt CZX-29-1 7(L.&W)

ok

DPNR, DEP WATER QUALITY CERTIFICATE No:  WQOC-19-004(L&W) {Supersedes WQC-15-
BO1(L&WY

3. DBate of Finad Application: August 21, 2017 (Original) September 26, 2018 (Madification)
Date of Final Review: February 22, 2018 (Original) November 29, 2018 (Modification)

4. SHORT TITLE OF WORK:

Limetree Bay Terminals is proposing to install 4 Single Poimt Mooring (SPM) off the existing marine
terminal on the south shore of St. Croix. The project will include the placement of two concrete coated 307
OD pipelines which will be buried for the transition off the end of the eastern jetty and then lain on the
seatloor to the outer edge of the Limetree Channel. The pipelines will be surface lain on the marine floor to
the south over the next 988 feet before twming to the southwest through the Limetres Bay Terminal
Navigation Channel. Up to 3 temporary piles may be driven to assist in the exact positioning of the
pipelines as they curve into the channel. These piles would be placed with a vibratory hammer and would
be driven into the area that will be disturbed by the trenching. The pipelines would then cross the Limetree
Bay Terminal Navigation Channel, then be buried down the channel wall, beneath the uncolonized channel
bottom and then up the slope onthe western side of the channel where Ii'm will emerge and be surface lain
to the depth of 136 feet where the PLEM will be placed. The system will then transition into two 24-inch
Qb 1.500-Toot-long hoses which will be suspended mid water column to the Buoy Balance Position for
the SPM. Seven (7) anchor piles would be used to stabilize the SPM and two (2) stee! anchor piles would
be used to stabilize the floating subsea hoses, The hose and SPM anchor piles would be approximately 72
inches in diameter and approximately 80 feet in length, The PLEM, the subsea hoses and the SPM would
be connected to their respective anchor pilings via steel chaing., The piim will be drilled and grouted piles.
These piles will stabilize the SPM in 4 position which will allow for adequate depth for the tankers o
swing without gefting in fo water less than 881t Three anchors may alse be maced on the floated hoses if
necessary. The hose anchors and the SPM anchors may be traditional drag anchors or may be anchor piles
depending on the substrate. The installation of the SPM will give Limetree Bay Terminals, LLC the ability
to handle bulk fuel shipments from Very Large Bulk Carriers.

n

APPLICANT: Limetree Bay Terminals, LLC
! Estate Hope
Christiansted, V1 D0820

6. SUB-WATERSHED: HOVENSA HUC- 21020002020020
7. WATER QUALITY CERTIFICATION:

Granted With Conditions: There is currently reasonable assurance that the pr oposed project can be
executed without viekitions of the Water ﬂuaim Standards cited In Annotated (Ann) Titde (Ti0) 12 Viegin
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LBT, LLC ~ Single Point Moming Project
WOC-19-004( L& W)
Page2 of 6

Islands Code Chapter 7, Section 186, The permittes shall comply with all Terdtorial Rules and
Regulations, Federal Statutes, Orders, and permits issued by Territorial and/or Federal departments or
agencies.

COMMENTS OR SPECIAL RESTRICTIONS:

Al

BN

Work shall be performed in a manner that will not adversely impact existing water quality. Existing
water quality conditions will be determined in the baseline water quality monitoring survey, conducted
by the applicant, and submitted to DPNR - Division of Environmental Protection {DEP) for review
prior to the commencement of the project. In no case shall work be performed in a manner that causes
any exceedence of the Virgin Islands Water Quality Standards found in Title 12, Chapter 7, Section
186 of the Virgin Islands Ruoles and Regulations.  The applivant showld niote that the Assessment Unir
i which this work Is taking place (AU-STC-61) is an Iupaived Waterbody and therefore. special
attention witl be given to ensure that water quality is protected. Tt is currently listed for Phosphorous,
Temperature, Dissolved Oxygen, Turbidity and Enterococel impairments,

DPNR-DEP reserves the right to temporarily suspend any activity which may cause any adverse
environmertal impact or results in any noncompliance with Title 12 of the Virgin Islands Rules and
Regulations.

DPIR-DEP reserves the right to require additional sampling/monitoring as promulgated in Title 12 of
the Virgin Islands Code, Section 189,

All other federal and territorial permits must be obtained and maintained prior fo commencement of
any development activities. The Permittee 3 required to obtain approvals from the US Coast Guard, to
include any requirements on minimum depth, lighting, ete. prior to the installation of the buoy,

No oil or debris may be discharged from any source during the installation (construction of) or
operations of said proposed project.

Prior to the start of any in-water activities, the open-ended caisson, turbidity curtains and other
appropriate mitigation measures shall be installed and properly maintained around the project area and
the excavation barge to restrict the dispersal of sediment and/or turbid runoff generated by dewatering.
These mitigation measures shall be inspected daily o ensure infegrity is maintained.

The Water Quality Monitaring Plan (November 2018) or subsequent approved amendments must be
complied with in determining the water quality baseline for the area, Turbidity (measured in NTLD,
Dissolved Oxygen, Clarity (measured by Secchi disk) and pH readings ave to he taken in-situ, at one
(1y meter below sea surface and one (1) meter about the seafloor (where possible) for a maximum
depth of thirty (30} meters, weekly at six {6} sampling locations within the PLEM footpring and two
{23 control sites for two (2) months prior to the start of vonstruction. as detailed in the Water Quality
Monitoring Plan {(November 2018). Baseline information will be used fo assist in determining
correlations between construction and ambient conditions. Finallv, data will also be collected on the
recorder’s name, date, the start and stop time, the location (GPS coordinates), wind direction/speed,
wave height/direction and rainfall during the collection of baseline data and thronghout the entire
project. All data and information documented must be submitted to DEP on a weekly basis.

An Environmental Monitor must be present at the site during all nearfin-water activities (in-water
acltivities 1o include trenching, filling, pipefine installation, anchor placement and pile doiving), The
Environmental Moaitor wmust aotify Limetree Bay Terminals and the DEP as soon as possible,
but within 24 hours of exceedence, if at any time during water quality does not comply with the
Virgin Islands Water Quality Standards of 3 NTU for Turbidity, 1 meter for Clarity, 5.0 mg/l. for
Dissolved Owygen or loss than 6.7 or greater than 8.3 for pil; or exceeds bascline values, Tn addivon,
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LBT, LLC - Single Point Mooring Project
WOU-19-004{L&W)
Page 3 afe

comstruction activities must cease until wrbidity falls back to ambient levels, and any available
methods to reduce the impact must be implemented to allow the water quality to return 1o nermal
conditions. A representative must be on hand at the site at all times who has the authority to
implement sediment control devices, so thal problems can be solved or resolved by the monitor,
Limetree Bay Terminals, DEP, and DPNR. If wrbidity cannot be contolled by implementing
additional measures the activity must slow down to limit introduction of fines and will have to stop
every time turbidity exceeds 3 NTU to allow the water to clear. Additionally, monitoring divers must
be on site through the pipeline installation. including the trenching. filling. placement of pipes, in order
to photograph and monitor on-going activities and assist in the location of the barze 1o aveid impact 1o
resources, as well as transplant additional corals if needed. In water depths greater than 100ft an ROV
must be used to monitor the activities and to document any potential impacts. While turbidity curtaing
and other appropriate mitigation measures shall be installed w prevent sediment migration, in the event
of weather conditions that allow for sediment to settle on any coral or sponge species, monitoring
divers shall dust any corals affected by settling sediments,

For the duration of the project, monitoring shall be continued in sccordance with the Water Quality
Monitoring Plan (November 2018) or subsequent approved amendments. Four {4} samples shall be
collected around the area of in-water work, at l-meter depth below the surface and 1-meter above the
seafloor in areas 30 meters deep or less. Samples shall be taken no less than twice during an 8-hour
shift and at least 4 hours apart, and samplers shall be available 24-hours per day if the project so
dictates {during in-water work to include trenching, filling, pipeline installation, anchor placement and
pile driving). Sample sites will be adjacent to the current area of work, and if two areas of work are
ongoing, Iwo sets of samples will be collected, and both areas will be monitored. Sample will be aken
outside of turbidity barriers and in a radial patiern surrounding the activity. An additional sample will
be taken twice daily within the transplant site to ensure water quality is not being affected.
Additionally, wind speed and direction; wave height and direction; and rainfall shall also be recorded
during each sampling event. The individual(s) recording the data collected are required to document in
indelible ink and keep in a bound log book with pre-numbered pages the recarder name, date, the start
and stop time. the location (GPS coordinates), and sea conditions. Al data and information
documented must be submitted 10 DEP on a weekly basis.

I accordance with the Water Quality Monitoring Plan (November 2018), during the trenching, divers
will identify any large loose rocks or piles of material which have fallen outside the trench and have
the trenching contractor remove them. OUnce the trenching has moved out of the area, divers will

collect smaller rocks and cobbles and place them in baskets 1o be removed From the water and
P

disposed in an upland area. As the divers move along, if fine sediments have collected in the trench,
divers will use small plastic bristled brushes and slowly scrape the material into a piler it can then
either be placed by hand and/or swept in 1o a bag which can be sealed, placed in a basket and lifted 1o
the surface. It is critical that the bags be placed in a basket for removal to the surface to prevent bags
breaking or opening and spilling the fines. In order to prevent impact to eritical habitat in the future
caused by the open trench, if # were to undermine or contain rocks or fires that conld be washed o,
the trench will be surveyed by divers as soon as the pipelines and mattresses have been placed. Any
stall loose rocks or small piles of fine material will be removed by divers. Divers will collect smaller
rocks and cobbles in the same fashion as noted above and place ther in baskets to be removed from
the water and disposed in an upland area. Larger areas with fine material will be cemented or grouted
to leave the trench with a solid or cousolidated floor,

Limetree Bay Terminals and its contractors must adhere to all established requirements related to sea
turtles for lighting and acoustic impact minimization and protected species protection. A 500-m safety
zone shall be established around the project area for sea turtles and marine mammals, Trained
observers shall be used to visually monitor the safety zone for at Jeast 30 minutes prior 1o beginuing all
noise creating inwwater activities and throughout the day during such activities. If at any time a sea
turtle or marine mammal is observed in the safety zone the operation shall be shut down until the
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animal has left the safety zone of ity own volition. Observations for protected species shall occur at
least twice a day 1o maintain watch for animals in the area. I at any thme an animal is observed in the
safety zone during the noise creating in-water activity, work shall cease until the animal has left the
arga of its own volition, or coordination with a DPNR representative has occurred, if the animal is
injured. Limetree Bay Terminals and/or contractors must record all sea turtle and mammal sightings in
the project area. If sighted. within the project area, the following information must be recorded: date.
time, weather vonditions, species identification, approximate distance from dredging area, direction,
heading inn relation o dredging area and behavioral observations. When animals are observed in the
safety zone, additional information and corrective actions taken such as a shutdown of trenching
equipment, duration of the shut-down, behavior of the animal, and time spent in the safety zone will be
recorded. All data vollected is 1o be submited 1o DPNR (CZM, DEP & DFW), NFMS, LIMETREE
BAY TERMINALS, FWS and ACOE ina report format on a monthly basis,

The Minimization and Compensatory Mitigation Plan {(November 2018) must be complied with o
ensure that the amount of corals, sponge, other sessile life forms and seagrass lost during this project is
minimized throughout the project, In accordance with the Minimization and Compensatory Mitigation
Plan {(November 2018) or subsequent approved amendmentsiplans, the footprint of the final pipeline
route shall be marked prior to the start of construction. The vonstruction footprint of the initial section
extending from the jetty (approximately 707 in length) may be 637 wide coming off the jetty, therefore
afl the corals, including the ESA listed deropore pobmaia, throughout this initial section along the
route which are within 307 of the centerline of the route shall be wansplanied (estimated at 20 corals).
These corals will be ransplanted to the reciplent site to the west and sonth of Ruth Island as noted in
the Mimimization and Compensatory Mitigation Plan {November 2018). For the next section,
approximately 988", in which the pipelines will be surface lain, and have an impact area of
approximately 19.6" in width, corals within 207 of either side of this section shall be transplanted
{estimated at 920 corals). For the section of trenching work in the channel in which the pipelines will
be buried and have an impact ares of approximately 317 in width and 470° in length, corals within 507
of either side of this section shall be transplanted (estimated at 740 corals), Including transplant of an
estimated 40 additional corals that may be encountered beyond the western channel wall, where the
seafloor transitions into g pavement with a sand veneer, a total of an estimated 1,760 corals is expected
to be transplanted as encountered. In the potential area of disturbance at the transition into the channel,
it is possible that an Orbivelle was overlooked in the potential disturbance footprint which is 638t in
width and transplant footprint 1007 in width, Six (6} Orbicelle may ocewr in the potential area of
impact based on their densities on the pavement. If Qrbicella or any othier ESA coral is encountered,
the applicant will transplant them out of the impact footprint to ensure their survival. Additionally, the
pipelines along the western shelf will impact areus of dense algae colonization and areas with scattered
sponges and soft corals and the placement of the PLEM may impact & few scattered sponge species,
Any soft corals or sponge species within the project area shall be transplanted as encountered. As per
the requirement of the CZM permit, Limetree Bay Terminals will give 10% of the corals, which
must be transplanted out of the impact footprint, to The Nature Conservancy (TNC) for their
nurseries.

Of these approximately 1,760 corals (or the number to be approved by the regulatory agencies), in
addition to any soft corals or sponge species within the project footprint, approximately 1081 corals
shall be replanted in the proposed recipient site near Ruth Island. Divers shall collect those corals and

sessile invertebrates that colonize cobbles and rocks within the transplant footprint, wear disposable

gloves while working with corals and keep any coral that appear unhealthy or diseased away from
other corals. If a coral is handled that appears unhealthy or diseased gloves shall be changed prior o
working with other corals. Individual corals, including small head and plate corals that are attached 1o
the pavement shall be removed with chisels, The corals shall be placed in underwater bins and these
bins shall be used to relocate the corals. Onee the basket is full it shall be carried by the diver over to

the transpost tray or into a transport bucket, The transport tray will be sttached 1o the underside of the

vessel 50 that corals may be transported to the recipient site. Ouce the tray s full it will be lifted
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bengath the boat and at idle speed carried to the relocation site, The relocation site 18 on the west and
south sides of Ruth Island. Once on site the ray will be lowered near the seafloor and divers will
remove the corals from the tray. These corals will then be fixed in placed in their new focations with
either two-part underwater epoxy, which sets in a matter of minutes {Slashzone) or hydraulic cement:
The base of the coral will be varefully cleaned with a wire brush and the new substrate will be cleaned
to remove algae and any other material which might interfere with the adhesion of the epoxy or
cement. The coral will be carefully placed in its new place on the pavement and held until the epoxy or
cement starts to set. I sea conditions are rough enough that there is difficulty ssing the underwater
tray the corals will be moved in the transport buckets which will be hoisted on to the boat keeping the
corals in water all the way to the wansplant where they will be lowered tw the seafloor for replanting.
Extra pieces of pavement and rock feft over from the trenching activities shall be left in the side cast
area and be collected by divers fo create an artificial reef structure in the area which has been cleared
of corals. Limetree Bay Terminals will install 2 buoys in order to protect the transplanted species at the
Ruth Istand site.

Onge the corals, including any soft corals or sponge species, are transplanied into the new location(s),
hiweekiy surveys shall be conducted for fivst two months t© ensure that the corals have not become
unaftached or shifted. If for any reason the corals become loose or move, they shall be re-situated
and/or reattached. In total, twenty-five percent of the wansplanted corals representative of all the
species and all sizes classes of corals relocated shall be marked with numbered tags for monitoring
{4403 At least 10 colonies of each species, and all of the species if there are less than 10, shall be
monitored. Twenty-five percent of corals encompassing the same species and size class already at the
transplant site will also be monitored as controls. Once the inltial two-month period is over the corals
shall be monitored pn a monthly basis for the remainder of the first vear and then bi-monthly for
the following two {2) vears and then bi-amnually for the final two {2V vears of the five {3} vear
monitoring period. Approximately twenty-five percent (63) of the 250 ESA corals in the recipient
will also be tagged for photographs on a monthly basis for the reports, but 100 percent of the ESA
corals will be monitored every month and any change or demise will be reported. Maintenance shall
also continue throughout this time to ensure that corals reattach to the new substiate, All photographs
taken shall mclude location and scale as well as the description of the health of the corals
photographed. If at any time during the monitoring degradation of the corals is noted, these corals shall
be compared 1o those within the other monitoring quadrats and corals in areas outside the impact area
of the fransplant project. This information shall be used to determine whether the degradation of the
corals is due o the transplant, activities, If the corals appear to be stressed due to the transplant, the
reason shall be assessed: poor positioning, sand scour, light attenuation, ete. If necessary, the coral
shall be repositioned. Every effort shall be made to save the coral. If the degradation is seen both in the
project area non-transplanted corals and the transplanied corals, the reason of the demise shall he
assessed. Data shall also be collected on the recorder’s name, date, the start and stop time, the location
{GPS coordinates). wind divection/speed, wave height/direction and rainfall shall also be collected
during the collection of baseline data and throughout the entire project. ¥ inally, all data collected
510 be submitted 10 DPNR (CZM, DEP & DFW), NFMS, LIMETREE BAY TERMINALS, FWS and
ACOE n accordance with the monitoring schedule prescribed above,

As detailed in the Minimization and Compensatory Mitigation Plan (November 2018}, Limetres Bay
Terminals will be doing additional compensatory mitigation through an out planting of 1,403
Acropara palmata, and 1,545 Acropora cervicornis, A portion of this out plantin £ will be done in the
St Croix East End Marine Park (EEMP). The proposed location of the proposed-out planting will be
approximately 6.25 miles to the east of the project site off Great Pond. Limetree Bay Terminals also
proposes collection of 300 ESA fisted coral fragments from other areas in St. Croix and the US.
Virgin Islands (corals of oppormnity). Half of the collected corals (250) would be transplanted into the
enhancement site adjacent to Ruth Istand; half of the collected ESA listed coral fragments (250) would
be donated 1o the TNC 1o re-establish their coral nurseries. Monitoring 10 ensure that the corals have
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not hecome unattached or shifted should follow a similar schedule as detailed above in Condition N
above,

P, Any device that emits air pollution throughout the duration of the entire project may requite Awr
Pollution Control Permit(s), L.e. generators and barge equipment. A Dust Control Plan may also be
reguired by DEP-Air Pollution Control Prograny this plan should describe the applicant’s means of
mitigating dust during dredging and dewatering activities. Ms. Verline Marcellin, Environmental
Program Manager of APC, can be contacted at (340) 773-1082 if further information is required on
these issues,

. Unless specifically stated, the Applicant shall adhere to all provisions set forth in the submitted
Envionmental Assessment Reports {(July 2017} as well as, all related plans {or approved
amendments) as submitted to the Department of Planning & MNatural Resources.

R DPNR-DEP reserves the right to revise/amend this Water Quality Certificate.

S, Spill containment materfals as well a5 2 copy of the Spill Prevention Control and Countermeasures
{SPCC) Plan must be kept on the premises at all times,

T. The general working area should remain clean at all times. All dredged materials generated during the
execution of the project shall be kept in the properly constructed spoils area. All other waste muaterials
generated during the project shall be kept in appropriate waste containers. At completion of work, all
comstruction debris must be removed from the site. The seafloor composition in the sloped channel
area is a pavement composed of broken coral and limestone. This material will be removed and
disposed of in the old borrow pit to the north of the airport as noted in the Water Quality Monitoring
Plan (Movember 201 8).

U, The Applicant shall notify CZM and DEP at least 48 hourss prior to the commencement of any
development aotivities. In addition, & letter of project completion must be submitted to DPNR-DEP no
later than ten (10) business days after the praject has been completed.

Y. With eight (8) weeks sfter project completion, a final report shall be due to DPNR which provides a
critical review of observed water quality degradation and any biological impacts from the project, 1o
include status of Mitigation Plan.

W. The monitoring veports for the various transplanted species must be filed with DPNR’s Divisions of
Coastal Zone Management, Fish & Wildlife and Environmental Protection in accordance with
Condition N above.

4, APPROVED BY:

rs -

() M W‘m} x’; ‘}y
C 2ot <H /7
Aathigh P, Worrell-Géorge, Director Date < #

f"’ DPENR-Division of Enviromnental Protection
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SELF-CERTIFICATION STATEMENT OF COMPLIANCE

Permit Number: SAJ-2017-00416 (SP-JCM)

Permittee’s Name & Address (please print or type):

Telephone Number:

Location of the Work:

Date Work Started: Date Work Completed:

PROPERTY IS INACCESSIBLE WITHOUT PRIOR NOTIFICATION: YES NO

TO SCHEDULE AN INSPECTION PLEASE CONTACT
AT

Description of the Work (e.g. bank stabilization, residential or commercial filling, docks, dredging,
etc.):

Acreage or Square Feet of Impacts to Waters of the United States:

Describe Mitigation completed (if applicable):

Describe any Deviations from Permit (attach drawing(s) depicting the deviations):

khhkhkkkhkhkkhhhhhhhdrr

| certify that all work, and mitigation (if applicable) was done in accordance with the limitations and
conditions as described in the permit. Any deviations as described above are depicted on the
attached drawing(s).

Signature of Permittee

Date
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UNITED STATES DEPARTMENT OF COMMERCE
National Cosenic and Amospheric Administration
NATIONAL MARINE FISHERIES BERVICE

i
(s

orida BATH-555
SR NSO

0" . F/SER31-MA
02/12/2018 SER-2018-19202

Sindulfo Castillo, Chief, Antilles Permits Section
Jacksonville District Corps of Engineers
Department of the Army

Fund. Angel Ramos Annex Bldg., Suite 202

San Juan, Puerto Rico 00918

Re: Limetree Bay Terminal Single Point Mooring, St. Crotx, USVL (SAJ-2017-00416 (5P-
JCM)) Draft Biological Opinion

Dear Mr. Castillo;

Enclosed is the National Marine Fisheries Service’s (NMFS’) biological opinion based on our
review of the U.S. Army Corps of Engineers’ (USACE) proposed action to issue a permit to
Limetree Bay Terminals, LLC (“applicant”) for the installation of a single point mooring project
used for offshore offloading of liquid petroleum products from Very Large Bulk Carriers
(VLBCs). In accordance with Section 7 of the Endangered Species Act (ESA) of 1973, the draft
opinion analyzes the project’s effects on the endangered hawksbill and leatherback sea turtles;
blue, fin, sei, and sperm whales; and the threatened green and loggerhead sea turtles; scalloped
hammerhead and oceanic whitetip shark; giant manta ray; and elkhorn, staghorn, pillar, lobed
star, mountainous star, boulder star, and rough cactus corals; and designated critical habitats for
elkhorn and staghorn corals. It 1s based on information provided by USACE, the applicant, state
and federal agencies, and the published literature cited within. It is NMFS’ opinion that the
action, as proposed, is not likely to adversely affect hawksbill, leatherback, green, and
loggerhead sea turtles; blue, fin, sei, and sperm whales; scalloped hammerhead and oceanic
whitetip shark; giant manta ray and Nassau grouper. Furthermore, 1t is NMFS’ opinion that the
proposed project is likely to adversely affect but not likely to jeopardize the continued existence
of elkhorn, staghorn, pillar, lobed star, mountainous star, boulder star, and rough cactus corals, or
destroy or adversely modify designated critical habitat for elkhorn and staghorn corals.
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We appreciate USACE’s etforts to identify and resolve the many technical and conservation
1ssues associated with this project. We look forward to further cooperation with you on other
USACE projects to ensure the conservation and recovery of our threatened and endangered
marine species. If you have any questions regarding this consultation, please contact Melissa
Alvarez, Consultation Biologist, at (954) 262-3772, or by email at melissa.alvarez@noaa.gov.

Enclosure
File: 1514-22F9©
Refm SER-2018-19292

Sincerely,

CRABTREE.ROY. et ko e or 1355848
E.DR.1365840550 52

Date 2012.02.12 14:41:35 -05'00

Roy E. Crabtree, Ph.D.
Regional Administrator
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Endangered Species Act - Section 7 Consultation
Biological Opinion

For the

Construction and Operation of the Limetree Bay Terminals, LLC Single Point Mooring, St.

Croix, U.S. Virgin Islands
NMFS Consultation Number:

Federal Action Agency:

Summary of NMFS™ Determinations:

SER-2018-19292

U.S. Army Corps of Engineers, Jacksonville District

Is the action Is the Is the action
Likely to action likely to
Adversely Likely to | Destroy or
ESA-Listed Species and Critical | ESA Status of Aﬁ@?t this Je@paﬂrdme Adver;s giy
Habitat the Species species of ‘ th%s Mg%ixﬁ”y
critical species? critical
habitat? habitat for
listed
species”?
Hawksbill sea turtle E No No N/A
(Green sea turtle North Atlantic
Distinct Population Segment T No No N/A
(DPS)
Green sea turtle South Atlantic T No No N/A
DPS
Loggerhead sea turtle, Northwest . e
PRI T No No N/A
Leatherback sea turtle E No No N/A
Blue whale E No No N/A
Fin whale E No No N/A
Set whale E No No N/A
Sperm whale E No No N/A
Nassau grouper T No No N/A
Scalloped hammerhead shark
(Central Atlantic and Southwest T No No N/A
Atlantic DPS)
Oceanic whitetip shark T No No N/A
(zlant manta ray T No No N/A
Elkhorn coral T Yes No No
Staghorn coral T Yes No No
Pillar coral T Yes No N/A
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L.obed star coral T Yes No N/A
Mountainous star coral T Yes No N/A
Boulder star coral T Yes No N/A
Rough cactus coral T Yes No N/A
E = Endangered; T = Threatened

Consultation

Conducted By: National Marine Fisheries Service (NMFS)

Southeast Region

CRABTREE.ROY. e oy e bR 1asssss
E.DR.1365849550. 32

Date2018.02.12 14.42:05 -05°00°

Issued By:

Roy E. Crabtree, Ph.D.
Regional Administrator

Date: 02/12/2019
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UNITS OF MEASUREMENTS

ac acre(s)

ft foot/feet

ft* square foot/feet

in inch (es)

km kilometer(s)

km? square kilometer(s)
m meter(s)

mi mile(s)

mi? square mile(s)

1. INTRODUCTION

Section 7(a) (2) of the Endangered Species Act (ESA) of 1973, as amended (16 U.S.C. §1531 ef
seq.), requires that each federal agency “insure that any action authorized, funded, or carried out
by the agency 1s not likely to jeopardize the continued existence of any endangered or threatened
species or result in the destruction or adverse modification of critical habitat of such species.”
Section 7(a) (2) requires federal agencies to consult with the appropriate Secretary in carrying
out these responsibilities. The National Marine Fisheries Service (NMFS) Protected Resources
Division (PRD) and the U.S. Fish and Wildlife Service (USFWS) share responsibilities for
administering the ESA.

Consultation is required when a federal action agency determines that a proposed action “may
affect” listed species or designated critical habitat. Consultation is concluded after NMFS
determines that the action is not likely to adversely affect listed species or critical habitat or
issues a Biological Opinion (“Opinion”) that identifies whether a proposed action 1s likely to
jeopardize the continued existence of a listed species, or destroy or adversely modify critical
habitat. The Opinion states the amount or extent of incidental take of the listed species that may
occur, develops measures (1., reasonable and prudent measures - RPMs) to reduce the effect of
take, and recommends conservation measures to further the recovery of the species. Notably, no
incidental destruction or adverse modification (DAM) of designated critical habitat can be
authorized, and thus there are no RPMs——only reasonable and prudent alternatives (RPAs) that
must avoid destruction or adverse modification. RPAs are also developed if the Opinion finds
that the action is likely to jeopardize the continued existence of a listed species, or destroy or
adversely modify designated critical habitat.

This document represents NMFS’s Opinion based on our review of the impacts associated with
the construction and operation of the Limetree Bay Terminals, LLC Single Point Mooring
located on the south shore of St. Croix at 1 Estate Hope, Chnstiansted, St. Croix, U.S. Virgin
Islands. This Opimon analyzes the project’s effects on threatened and endangered species and
designated critical habitat in accordance with Section 7 of the ESA. We base our Opinion on
project information provided by the U.S. Army Corps of Engineers, Jacksonville District
(USACE), Limetree Bay Terminals, LLC and its consultants, and other sources of information,
including the published literature cited herein.
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2. CONSULTATION HISTORY

The consultation history for this project 1s as follows:

]

On November 2, 2017, USACE submitted an email request to NMFS for pre-consultation
technical assistance. NMFS sent an email response to USACE on November 3, 2017,
stating our concerns regarding avoidance and minimization of impacts to ESA listed
corals and coral critical habitat prior to USACE issuing the public notice.

A public notice for the project was issued by the USACE on November 8, 2017.

NMFS sent an email response on February 1, 2018, stating our concerns regarding
impacts to colonized hard bottom, coral reefs, as well as ESA-listed species, and coral
critical habitat.

NMEFES received a request for consultation from USACE on May 3, 2018,

After the initial review of the submitted documents, NMFS issued a request for additional
information (RAT) via a letter on July 13, 2018.

NMEFES received a response to the July 13, 2018 RAT on July 23, 2018, Upon further
evaluation of the RAT response, NMFS determined that additional information would be
required.

NMEFS participated in an interagency conference call on August 10, 2018, between
NMFS PRD, NMFS Habitat Conservation Division (HCD) and USACE, to discuss the
adequacy of the applicant’s response to the NMFS s RAL

NMFS PRD and HCD participated in a conference call on August 16, 2018, with USACE
and the applicant, to discuss current project scope, permifting status, consultation status,

the applicant’s response to the RAL and the applicant’s mitigation plan.

On August 17, 2018, USACE issued minutes to the August 16, 2018 meeting and
identified the additional outstanding information required to initiate the consultation.

NMEFS provided clarifying comments to USACE on the meeting minutes from the
meeting on August 16, 2018, via email on August 20, 2018

On August 31, 2018, USACE provided 3 emails to NMFS with the applicant’s response
to our outstanding questions.

NMEFS reviewed the provided information from August 31, 2018, determined the
consultation request sufficiently complete, and initiated the consultation that same day.

NMEFES, USACE, and the applicant’s agent met on September 26, 2018, to discuss
additional questions from NMFS. Since September, NMFS and the applicant’s agent
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have met at least weekly to discuss the project and further clarify information needed in
order to complete the biological opinion.

3. DESCRIPTION OF THE PROPOSED ACTION

The proposed Single Point Mooring (SPM) liquid petroleum transfer project is be located at the
Limetree Bay Marine Terminal (Limetree), | Estate Hope, Christiansted, 5t. Croix, U. 8. Virgin
Islands (USVI), which is on the south-central coast of St. Croix (see Figure 1). The land-based
operation of the Limetree tacility is the location of the former Hovensa Oil Terminal Facility.
The proposed SPM will be located offshore at 17.687756°N, 64.740337 °W North American
Datum 1983 (NAVD 83), in 665 feet (ft) of water. The project will install a SPM and an
underwater pipeline system for the offshore transfer of liquid petroleum products from Very
Large Bulk Carriers (VLBCs) to the existing facilities at Limetree. This proposed project would
allow Limetree the ability to receive shipments from VLBCs with drafts up to -76 1t below mean
sea level (MSL) without docking at the land-based operations or having to transfer tuel to
smaller vessels. The VLBCs would moor to the SPM in deep water (>600 f1), connect to the
suspended hose lines that are attached to the pipelines, and off load their products through the
transfer system.

Terminals, LLT

St. Croix, USVI

Figure 1. Project Area Location

The project will include the placement of 2, 30-inch (in) diameter pipelines (steel pipes encased
with 3-in of concrete) laid parallel from the end of the eastern jetty (see Figure 2) of the Limetree
Bay Terminal to a Pipeline End Manifold (PLEM) to be located offshore at a water depth of 136
ft below MSL. Two sections of the parallel pipelines will be placed on the surface of the marine
floor, while two other sections would require excavating trenches to allow for the bend radius of
the pipelines as they transition off the jetty and as they transition across the channel. The
installation of the pipeline, including the surface-laid and trenched sections, will be completed in
approximately 10 davs. At the end of the pipelines, the PLEM is used to transition the pipelines
to two 24-in in diameter hoses, which will continue seaward suspended mid-water between 135
ft and 250 ft to the SPM. The SPM will be balanced between all of the mooring anchors, in
order for 1t to stay in position through all weather conditions and sea states, otherwise referred to

12

ED_002591_00001550-00045



as the buoy balance position. An overview of the project and the locations of the pipelines,
PLEM, and SPM is shown in Figure 3.
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Figure 2. Project Location Map
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Figure 3. Project Overview Showing Pipelines, PLEM, and SPM

14

ED_002591_00001550-00047



In order to delineate the mooring area around the SPM, a navigation buoy will be placed at a
depth of 100 ft adjacent to the pipelines in an area of uncolonized sand. This marker buoy will
indicate where the pipelines are located so that ships can avorid this area during maneuvers in the
channel. Two additional channel marker buoys will be installed on either side of the channel
crossing to alert vessels and their pilots where the pipelines cross the channel to avoid damage to
the pipelines by anchoring. Channel marker buoys will be lit with standard buoy lighting. The
buoys and anchors will consist of poured concrete blocks measuring 2-ft-by-2-f1-by-2-11 attached
to the buoy with a steel ring. The anchor blocks will be poured on shore, taken out with a tug,
and placed by divers using lift bags. The two channel markers will be placed within the 31-ft
disturbance footprint for the channel trenching further described in Section 3.2

3.1 Project Site Preparation

Prior to the start of construction, the final pipeline route will be marked and Limetree will
remove all non-ESA-listed corals from the expected impact areas on either side of the pipeline
sections. These non-ESA listed corals will then be transplanted at the coral mitigation
enhancement site. Any mountainous star corals found during this removal, will also be relocated.
The mountainous star corals will be transported to the Nature Conservancy {TNC) coral nursery
at Cane Bay, 8t. Croix, USVL and held there until the construction is complete. Once
construction 1s complete, any mountainous star coral being held at TNC nursery will be
outplanted within the Action Area. Coral collection, relocation, use of the TNC coral nursery,
and transplanting with be further discussed in Section 3.7

Divers will collect corals and sessile invertebrates that colonize cobbles and rocks within the
transplant footprint. Individual corals that are attached to the pavement then will be removed
with chisels. Divers will wear disposable gloves while working with corals and keep any coral
that appear unhealthy or diseased away from other corals. If a coral is handled that appears
unhealthy or diseased, gloves will be changed prior to working with other corals. The corals will
be placed in underwater baskets and these baskets will be used to transport the corals to TNC.

3.2  Pipeline Installation

Prior to deploying and installing the pipelines, the concrete pipe segments will be welded
together onshore. Then pipe sections will be slowly moved into position and lowered to the
marine bottom in a controlled manner using floats and flooding of the pipe. Divers and/or robots
will also assist in the process. Operations will continue 24 hours a day without anchoring or
spudding of the barge to minimize the potential for pipeline swing, bend, and/or damage. This
will also avoid potential impacts to benthic habitats from barge anchoring or spudding, as well as
from temporary laying down the pipelines on the marine floor. Support bags filled with
commercially available sand will be installed underneath pipeline sections 1n various locations
along the route to rectify unsupported pipeline spans. The support bags could vary in weight,
depending on the need and location. Typically, the bag will range from 500 pounds to 2,500
pounds. The bags will be filled on the barge and lowered to the marine bottom with a crane.
Once near their desired location, divers will assist with exact placement. It is anticipated that
there will be approximately ten locations requiring support bags along the proposed route based
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on the bathymetric data analyzed. However, an actual visual inspection of the line (once
installed) will confirm the exact number, size and location of support bags needed.

To install the first offshore section of the pipelines, an approximately 15-t wide trench will be
excavated at the seaward end of the eastern jetty. This will require the temporary removal of a
section of the revetment of the east jetty. The revetment is composed of concrete dolos (concrete
tetrapods used to prevent erosion). After the dolos are removed, the existing hardbottom ocean
floor will be broken and approximately 1200 cubic yard (yd®) of material, including broken
hardbottom and sediments, will be dredged tfrom the footprint of the trench using a land-based
excavator. The excavated materials will be temporarily stored on the jetty in reinforced silt
fences designed so that all runoff from the stockpile is directed back into the trench. To
minimize the impact of the oncoming seas and prevent erosion during excavation, an open-ended
caisson or cofferdam enclosing the excavation area will be installed.

In order to allow for the pipe bend radius, the trench will extend approximately 35 ft from the
end of the existing revetment footprint. Approximately 445 yd” of material would be excavated
from seaward of the jetty from the revetment footprint and offshore hardbottom. The trench will
be between 7.5 ft and 9 ft deep in this area and 31 ft wide. Once the excavation is complete and
the pipelines are placed, the upland trench in the jetty would be refilled with the same material
excavated from it, and the dolos returned to their oniginal location to protect the terminus of the
jetty. The trench seaward of the revetment will not be filled, but concrete, articulating mattresses
(15-ft-by-8-ft) will be placed on the pipelines within the trench. This initial pipeline section
installation is shown in Figure 4. The trenching of the hardbottom seaward of the revetment
tootprint will be completed with a barge mounted excavator with an open bucket so that water
will drain as the material is removed. The dolos will be temporarily relocated to an uncolonized
area of marine floor to the southeast of the project footprint while the pipelines are installed.
The dredge barges will only anchor or put down spuds within the impact corridor in preselected
locations to dredge or excavate the trenches.
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Figure 4. Pipeline Installation from the Jetty

The second section of the pipelines will be surface lain on the marine floor to the south for 988 #i
before turning to the southwest to cross the Limetree Bay Terminal Navigation Channel. The
surface lain portion of the pipelines will be approximately 11 ft in width. It is expected that 115
concrete articulating mattresses (25-ft-by-8-11) will be placed on the pipelines to secure them in
place to protect the sensitive habitat surrounding them from abrasion and for additional
protection from groundings and anchoring.

The third section of the pipeline corridor will require excavating a trench approximately 470 fi
long, 31 ft wide, and an average ot 16 ft deep to accommodate the pipe bending radius into the
channel. The trenches outside of the channel crossing are transition trenches and will be as
shallow as possible and still achieve the intended purpose of accommeodating the pipeline to bend
into the channel. I necessary, up to 3 temporary piles (steel, 18 in diameter) will be installed to
assist in the exact positioning of the pipelines as they curve into the channel. These piles will be
placed with a vibratory hammer and will be driven into the area that will be disturbed by the
trenching. The trench will then continue 787 ft across the navigation channel and 660 1t up the
western channel slope. The excavation will be completed using an extended arm backhoe or a
clamshell or bucket type crane excavator mounted on a barge. The channel floor is comprised of
a soft unconsolidated, uncolonized matenial. Only the excavated material from the channel
bottom will be side cast during the pipe placement. The excavated material from the channel
slope trenches will be brought to the surface, loaded onto a barge, transported to the Limetree
facility, and disposed/reused in the uplands based on sediment characterization analysis.
Approximately 40,000 yd® of sediments will be excavated. Concrete articulating mattresses will
be placed over the pipes and at critical areas to further protect the pipes within the trench. The
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excavation within the channel will ensure that the top of the pipelines will be at least 10 i below
the existing channel floor (which s 60 ft below MSL).

The fourth section of the pipelines will begin once the pipelines emerge from the channel. This
section of the pipelines will be surface lain in a southwest direction for approximately 2,570 ft to
a water depth of 136 1, terminating at the PLEM. No concrete mattresses will be utilized over
the pipelines in this section as it crosses over open sand. Table 1 summarizes the total area of
habitat being impacted by the pipeline installation.

Table 1. Total Area of 5Sea Floor Habitat Impacted

Pipeline - . Total Area of
Section Pipeline Description Size of Impact Impact
O i 15 ft wide by 35 ftlong c 0
Section 1 Trenching Off Jetty by 7.5 ft deep 525 ft
15 £t x 8 ft matiresses in trench
Surface lain 11 ft wide by 988 fi 10,868 ft*
long
10.6 ft by 8 £t (84.8 ft9)
Section 2 {mattresses are 25 ft by
Mattresses (115) 8 ft, but only 10.6 ft will 9,752 1
extend beyond the
pipeline footprint)
Trenching in Channel 318tby 1,917 ft 59,426 ft*
Trenching West Slope of A1 6 b , 2
Section 3 Channel 31 ftby 6601t 20,460 ft
Trenching East Slope of 31 fi by 470 fi long 14,570 f?
Channel
’ TR T A E
Section 4 | Surface Lain f{jﬂ: wide x 2,750 ft 31,363 ft?
Total Area of Sea Floor Habitat impécied 146,964 f1°

3.3 Installation of the SPM and PLEM

The PLEM will transition the pipeline system to two 1,500-ft long and 24-in diameter hoses,
which will be suspended mid-water at water depths between 135 ft and 250 ft. The hoses will
extend to the floating SPM (see Figure 5). Floats and weights will be used to help maintain the
hoses in position. The SPM will be positioned at a water depth of 665 ft which will allow
adequate depth (VLBCs draft 88 ft or more) for the tankers to swing,
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Figure 8. Project Cross Section PLEM to SPM

The PLEM will be held in place by gravity blocks. The PLEM will have a frame designed to
hold 1,000 tons of concrete blocks. The steel PLEM structure will be set in place on the seafloor
and the pre-cast concrete blocks will be lowered into place on the framework designed to receive
them. Seven anchor piles will be used to stabilize the SPM and two steel anchor piles will be
used to stabilize the 2 floating subsea hoses. The hose and SPM anchor piles will be
approximately 72 in in diameter and approximately 80 ft in length. The the subsea hoses, and
the SPM will be connected to their respective anchor pilings via steel chains.

The 9 anchor piles will be installed by drilling and grouting. The method of drilling and grouting
piles into position 1s an industry wide accepted practice whenever soil conditions prohibit the
conventional installation methods of driving piles with a hydraulic or other type of pile driving
hammer. The process begins with the setting of a temporary support frame on the seafloor. The
temporary support frame is only used as a guide and for support of the casing. The drilling string
and drilling tool will be lowered from the surface into the casing and will begin to drill through
the seafloor materials. The process involves no chemicals, nor does it introduce any other
foreign materials to the water. The drilling will be done with a very specialized drilling
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equipment due to the depth of water involved. As the drilling progresses into the seafloor, the
casing is lowered into the drilled hole. Upon reaching the designed depth, the drilling tool will
be removed, and the actual pile will be placed inside the casing. The casing will be connected to
a crane located on the surface support vessel and will be slowly retrieved from the drilled hole.
As this casing removal is occurring, grout will be pumped into the annulus between the pile and
the drilled hole. Each pile will require approximately 27.7 cubic vards of grout. The grout used
will be calculated for each pile based on drilling and grout placement will be monitored by
remotely operated vehicle (ROV) to ensure overfilling of the annulus does not occur. Once this
grout has set, the pile is now secured permanently into place and ready for use. It is anticipated
that it will take 2 to 3 days to drill and grout each of the 9 piles.

As shown in Figure 6 below, a restricted navigation area will be established around the SPM.
The PLEM hoses and SPM will be iluminated via navigation lights on the marker buoys, to
allow for clear visibility of these structures with munimal disturbance to marine life.

Figure 6. Excerpt from NOAA Chart (#25641 Virgin Gorda to St. Thomas and 5t. Croix)
Showing Security Zone and the SPM (blue star)

3.4 System Operations
The SPM system operations begin with the evaluation and approval of all VLBC’s during
approach. VLBCs are only allowed to berth to the SPM after approval. Approval requires

Limetree to evaluate the vessel, its past performance, any safety issues, prior incidents, and
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documentation. The vessel, once approved, will give notice of arrival at least a week prior to
arriving in St. Croix. Prior to arrival of a vessel, Limetree’s SPM Department will conduct the
pre-berthing inspections to ensure proper operation of the SPM system. The vessel will arrive
three miles (mi) off the south shore of St. Croix at a designated pilot boarding position. The
Limetree Bay Pilot and Mooring Master will transit to the vessel via tugboat. The team will
board the vessel, and verify vessel documentation and the pilot will then guide the vessel 1o
approximately 50-75 ft from the buoy using the vessel and tugs to assist. The Mooring Master
will be on the bow of the tanker and oversee the connection of the mooring line to the buoy.
There will be two additional tugs assisting this operation, one will bring the mooring line to the
tanker and one will be holding the floating hoses away from the operation. Once the mooring
lines are connected from the buoy to the bow of the tanker, the Mooring Master will oversee and
assist the vessel crew in connecting the floating hoses to the vessel manifold for cargo transfer.
Once this 1s complete, the VLBC pilot will disembark with the assist tugs. The Cargo Inspector,
Security Superintendent, and government officials will then board the vessel and conduct any
inspections needed, as well as the pre cargo conference.

The Mooring Master will continuously monitor the entire cargo operation on board the tanker
using a telemetry unit. This laptop will provide constant data on the entire operation, including
the strain on the mooring lines, the pressure on the hoses, the alignment of the valves, pressure
fluctuations, and many other conditions. Any change of pressure or leaks will be detected
immediately and the system isolated to minimize any loss of containment. There will alsobe a
tug on the stern of the vessel crewed with responders and stocked with spill response equipment.
Once the cargo transfer is complete, there 15 a similar process in reverse to disconnect and move
YVLBCs away from the SPM. The vessels are expected to be moored for a maximum of 48 hours.
VLBCs may either off load product {mainly heavy or light crude oil) or receive product at the
SPM.

The VLBCs currently approach Limetree Bay tor berthing by utilizing the Limetree Bay
Navigation Channel. This channel 1s 500 £t wide and has a controlling depth of 558 £t VLBC’s
have been safely berthed halt loaded at the facility for the last 50 years. Limetree’s pilots have a
perfect record berthing crude vessels at the factlity with no groundings. There i1s inherent risk to
this evolution as the channel is 500 ft wide and these vessels are 200 1 wide. Once tugs are
added to either side and the vessel is angled to offset the wind and current, the entive S00-1t
channel 1s used to perform the evolution safely. The transter to the land-based berth occurs over
benthic coral reef resources. The SPM Project will allow the facility to berth fully loaded VEBCs
with a much safer evolution.

In order to maximize safety and structural design considerations, Limetree utilized
hydrodynamic and structural analysis models of the 5PM, to create a full mission ship simulator,
Utilizing the models, Limetree has already performed many trips to and trom the buoy in all the
weather conditions expertenced at the site. The SPM model results indicate that the safety
margin is greatly increased by the addition of the SPM. By moving the operation outside the
reef, the vessel can abort the evolution at any time and safely furn 1o deeper water. The
shallowest depth the vessel will swing in during berthing is 102 fi MSL and the 5PM s 1,130 m
from the nearest coral crinical habitat
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To comply with the USCG Response Plans for Oil Facilities requirements under 33 CFR Part
154, and in accordance with the facility’s Integrated Contingency Plan dated July 2017, the
Limetree facility has two otl spill response organizations on site. National Response Corporation
{(NRLC) and Marine Spill Response Corporation (MSRC) currently have over 45,000 feet of
containment boom available on site, multiple recovery vessels, and two recovery barges. The
Limetree SPM is being manufactured by Imodco who is the leading supplier of SPM buoys, with
over 450 systems designed and installed worldwide since 1958, There are currently 280 Imodco
designed and constructed mooring systems in operation in over 60 countries worldwide. The
Limetree buoy is being constructed to American Bureau of Shipping Standards and maintained
and operated per Oil Companies International Marine Forum guidelines. The marine breakaway
coupling on the buoy provides an identified safe parting point in the offshore hose transfer string
and automatically shuts off product flow in the event of a tanker breakout, or an extreme and
damaging pressure surge incident during cargo transfer. This safeguard is not part of the current
loading system on the jetty. This single feature will lower the risk of a spill by the newly
constructed system compared to the existing system, and 1s an example of the engineering
approach being utilized on the project to lower the risk profile wherever practicable.

During normal operations, there are no ballast intakes or any discharges from the moored
vessels. Any ballast water that must be discharged, will be released through Limetree's ballast
water treatment system. The SPM or vessel operations does not require any other discharges
other than normal vessel discharges such as engine cooling water.

In accordance with USCG Facility Response Plans requirement under 33 CFR 154 and the
submitted Integrated Contingency Plan dated July 2017, the Limetree facility has two oil spill
response organizations at the facility. National Response Corporation (NRC) and Marine Spill
Response Corporation. (MSRC) currently have over 45,000 feet of containment boom available
on site, multiple recovery vessels, and two recovery barges.

3.5  Benthic Resources
ESA-Listed Species and Critical Habitat Surveys

Before selecting the proposed pipeline route, Limetree conducted an analysis of various pipeline
corridors at the site. To inform thus analysts, benthic surveys at the site began in January of
2017, Survevsidentified habitat type, presence of corals, submerged aguatic vegetation {(SAV)
resources, and ESA-listed species. The surveys were accomplished with 3 divers swimming
abreast, each covering an area of 5 m so that each transect covered 15 m. Below a depth of 100
fr, surveys were made with an ROV down to the depth of 1,250 £ Once the resources were
mapped, Limetree determined the route that avoided ESA-listed species, would have the least
environmental impact on corals and seagrasses, and could meet engineering specifications
required for the pipeling. Another benthic survey was conducted over the selected final
alignment in April, May, and June 2017, 100 {t on either side of the alignment. Corals and other
resources were identified, counted, and classified in two size classes { < T ftand > 1 ftin
diameter}.
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In February of 2018, a geotechnical study and benthic survey was completed for the deep water
anchors. The February 2018 survey confirmed that anchoring points and the 136-4t deep PLEM
location was clear of all coral and hardbottom resources.

Additional benthic surveys were undertaken in April and May of 2018 {o assess changes that
occurred as a result of Hurricanes Irma and Maria, Those surveys determined that, no significant
benthic changes or damage were in the project area.

Diuring the onginal scoping for alternative pipeline corridors an gverall area that included 60 ac
shallower than 100 f and 60 ac deeper than 100 £t was reviewed as potential areas for the
positioning of the project. Then habitats were identified within this area to attempt to avoid
hardbottom resources. A smaller area within the original area was chosen as the focus areas
since it appeared to avoid the most amount of hardbottom. This was approximately 28 acres {ac)
of the original shallower 60 ac. Using the data from this 28 ac, percent cover of ESA-listed
corals was calculated from the total number and size class of each coral species that was noted
during the surveys, then this was divided by the total area surveyed. Once the final route was
chosen, only the route transect data was utilized to determine percent cover of ESA-listed
species. An area of 55,250 ft* was surveved and 11 colonies of mountainous star coral were
observed in the surveved area however none of these were in the pipeline or impact corridor).
The density of mountainous star coral was determined to be 0.000199 per £1* {11 corals /55,250
%),

Based on the total area of impact to coral critical habitat being 40,320 1%, and the observed
density of mountainous star coral at 0.000199 corals per fi* within the surveyed areas adjacent to
the pipeline route, Limetree estimates that up to 8 corals (40,329 ft* x 0.000199 coral / ft*) could
be present in the impacted area, although they were not found within the pipeline footprint of the
surveys. Table 2 summarizes the total area of coral critical habitat being impacted for each of
the four pipeline sections, as well as the total area of coral critical habitat being impacted.

Table 2 Project Impact Areas

Total Area of Coral
Pipeline . .. . ) , Critical Habitat
Section Pipeline Installation Total Area of Impact Impacted per Pipeline
Section
Section 1 Trenching off jetty 525 fi? 525 ft*
Section 2 Surface Lain 10,868 fi2 10,868 fi?
eetion Maitresses 9,752 2 9.752 f2
Trenching of Channel 68,355 f? 0
Trenching West Slope of . ” e o
Section 3 Channel 20,460 1,085 ft
E‘renchmg East Slope of 14,570 £ 14,570 f°
Channel
Section 4 Surface Lain 31.363 ft? 3,250 f1°
Total Area in Square Feet 146,964 ft? 40,320 ft*
Total Areain Ac 3.3718 ac $.9256 ac
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3.5.1 Resource Description

The Limetree facility has revetted jetties that are moderately colonized by coral and sponge
species. The coral colonization on these jetties within the dolos includes ESA-listed elkhorn,
mountainous star, lobed star, boulder star, and pillar corals. Limetree Channel extends seaward
from the east basin at a depth of over 60 ft. The channel is cut into limestone and steep slopes
characterize the channel out to its seaward end. On the eastern side of the channel, a shallow
rock pavement extends from the end of the jetty seaward. The water is only 6 to 8 ft deep off the
end of the eastern jetty to up to 35 fi at the wall of the channel. The pavement is sparsely
colonized by hard and soft coral species, including ESA-listed species, at the end of the jetty, but
the abundance of corals and sponges increases seaward. An elkhorn coral recruit, which had not
yet branched, and a small elkhorn coral (18 -in-by-18-in ) were both found on this eastern
pavement, about 300 ft seaward of the jetty. The dead skeletons of both elkhorn and staghorn
corals are common scattered across the pavement. Approximately 300 ft off the end of the jetty,
mountainous and boulder star corals start to become present in low densities and the benthic
surveys revealed at least 11 colonies within the transects (see Figure 6). Algae becomes more
abundant on the pavement as vou move offshore.

ESA Corals in Action Area

Figure 7. ESA Corals in the Action Area

The channel edges vary in slope due to the substrate integrity and stability, and depths range
from 35 ftto 60 ft. The greatest coral and sponge colonization is in the upper several feet of the
channel and the area closer to the channel floor is colonized primarily by algal species.
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The channel bottom {about 60 ft deep) 15 composed of soft sediment and is uncolonized with a
few scattered hvdroids. The western side of the channel has what was once a well-developed
reef crest located about 2300 ft off the end of the western jetty. Between the cross channel and
the reef crest, there are scattered seagrass beds. Beyond the reef crest, irregular rock pavement
extends off shore with a scattered sand veneer. The hardbottom and the reef crest are minimally
colonized with scattered corals. There are a few areas of scattered seagrass, with a few small
patches on the sand veneer south of the reef. The seagrass beds are all slightly raised above the
surrounding sand plains and algal beds.

After crossing the channel, on the southern plain between 50 ft and 150 ft water depth, there are
expansive algal beds, which densely covered large areas of seafloor. Between 50 ft and 150 ft
water depth, the plain slopes gradually and there is intermittent sand and exposed pavement. The
pavement is colonized by primarily sponges and soft corals due to its periodic coverage by sand
and very few hard corals exist.  The slope become steeper at approximately 150 ft water depth
and it varies in angle with small intermittent rock ledges exposed between steep sand drops.

The ledges are colonized by sponges, soft corals, branching sponges, hydroids and a very few
hard corals. Black corals become present at 100 ft deep and are one of the most abundant
species between 150 ft and 600 ft, at which time the slope becomes less severe. Below 350 ft
water depth, only a few hydroids and black corals can be found.

Off the eastern jetty, the National Oceanic and Atmospheric Administration (NOAA) National
Ocean Service (NOS) habitat map (Figure 7) shows a linear reef to the east of the jetty and an
expansive pavement and pavement with channels to the south. These were identified during
detailed benthic surveys. To the west of Limetree Channel and to the south of the Cross
Channel, the map depicts continuous seagrass beds. While seagrass beds are present, they are not
as continuous as shown in the map. The map then shows linear reef running between the two
channels. This shallow reef crest is composed primarily of elkhorn and staghorn coral skeletons
and has minimal colonization by live corals. The map then shows reef colonized pavement and
reef colonized pavement with sand channels extending off-shore to the end of the channel. On
the western side of the channel past a depth of approximately 30 i, expansive sand flats exist.
These vary in levels of colonization from algae and seagrass to uncolonized sand and sponges to
soft coral colonized emergent pavement (Figure 8).
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Figure 8. NOAA NOS Benthic Habitat Map Tile 22

The installation of the SPM will result in maximum impact to 40,320 fi? of rock pavement and
hardbottom. The project will also affect 59,426 ft° of soft channel bottom and 31,363 ft* of sand.

3.6  Water Quality and Turbidity Control

The project includes the placement of two concrete coated 30-in diameter parallel pipelines from
the end of the eastern jetty of the Limetree Bay Terminal to the PLEM at a water depth of 136 #1
below MSL, which in turn connects to the floating SPM. Water quality maybe atfected during
the installation of the pipeline at locations where installation involves trenching. Trenches are
required in order to allow for the bend radius of the pipelines as they transition off the jetty and
as they transition into and across the channel. Limetree proposes to avoid and minimize turbidity
and sedimentation impacts by using turbidity controls, and by using water quality monitoring to
adaptively management impacts as described below.

3.6.1 Construction Methods and Turbidity Control

The trench at the end of the jetty will be excavated from the landward side and the material will
be temporarily stored on the jetty in reinforced silt fences designed so that all runotf from the
stockpile 1s directed back into the trench. To minimize the impact of the oncoming seas and
prevent erosion during excavation, an open-ended caisson or cofferdam enclosing the excavation
area will be installed. All runoff that is directed into the trench will be captured within the
caisson. In order to minimize turbidity and sedimentation impacts, a double set of turbidity
barriers will be installed to the west (the predominant wave and current direction) to prevent any
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suspended sediments from impacting the corals that have colonized the shoreline dolos and
riprap (Figure 9).

Limetree Bay Terminals

ia

Figure 9. Locations of Turbidity Barriers

The trenching seaward of the revetment, on the rock pavement, down the channel walls and
across the channel will be done by a barge mounted crane or excavator. The side of the channel
material, which 1s rocky in nature, will be excavated, removed and dewatered on the barge with a
clamshell bucket. Discharge points from the barge will be contained within double set of
turbidity barriers. Additional turbidity barriers will be placed to the southwest to divert turbidity
and sedimentation towards the channel, where the fines can settle in the deeper calmer water of
the channel. The channel, which is soft material, will be trenched and the material will be side
cast to limit the turbidity of the material being brought to the surface and dewatered.

Nine anchor piles will be used to stabilize the SPM and PLEM. Three temporary steel piles will
be used to assist in the installation of the pipeline. The anchor piles will be drilled and grouted
piles, and the temporary piles with be installed with a vibratory hammer. The grout used will be
calculated for each pile based on drilling volumes. Because of the depth of water, there are no
turbidity control devices that can be deployed. It is probable that minor sediment plumes will be
created from turning augers and using vibratory hammers. The activities will be monitored by an
ROV including the grouting of the piles to ensure that the piles are not overfilled.

3.6.2 Water Quality Monitoring

Limetree intends to monitor water quality immediately around each individual work area during
all in-water work construction. Water quality monitoring will consist of collecting water
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samples being taken 1 m below the surface and 1 m above the seafloor up to 30 m in depth.
Samples will be analyzed for turbidity expressed as Nephelometric Turbidity Units (NTUs),
dissolved oxygen, and pH with a2 YSI meter a minimum of twice daily during all in-water
construction. A total of 4 samples will be taken radially around the area of ongoing work (see
Figure 10 for typical sample configuration) and 2 control samples located to the east and to the
west of the work area. These samples will be taken at the edge of the expected impact area (as
summarized in Table 2 above), or 10 m from the activity or the turbidity barriers surrounding
dewatering points from barges, whichever is closest. If turbidity plumes are observed, additional
samples will be taken within the plume or any other problematic area. Monitors will watch
throughout the day and will collect additional samples if they see potential turbidity impacts.
Samples will be taken at least 4 hours apart, unless there are visible plumes present. Monitors,
both on the vessel and underwater, will monitor and document levels of water quality and
turbidity control andinform the contractors when they document levels not meeting the standards
detailed below.

Water Quality Monitoring Sampling During In-water Work

il o

Figure 10. Typical Water Quality Monitoring During Construction

The 2 control samples, one to the east and one to the west of the project area, taken each time
samples are taken at the project site, will be utilized to determine whether elevated turbidity is a
function of the project or due to ambient conditions. As per the Water Quality Standards for
Waters of the Virgin Islands Title 12, Chapter 7, Subchapter 186, depth visibility readings
(Secchi disk measurements) should not be less than 1 m, and; NTU readings may not exceed
three 3 NTUs absolute in class C waters. Wind speed and direction, wave height and direction,
and rainfall will be recorded at the time of sampling.
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If turbidity becomes elevated and exceeds 3 NTUSs, trenching activities will cease until the issue
1s resolved and turbidity falls below 3 NTUs. In the event that background or ambient turbidity
levels indicated by the control samples exceed 3 NTUs, activities will cease if samples around
the construction area exceed the background levels. Activities will resume when turbidity is
reduced to less ambient levels.

During construction, when the water samples show NTUSs readings in excess of the allowable
limits, the environmental monitor will notify by email the Department of Planning and Natural
Resources (DPNR) and Limetree Bay Terminals. A Limetree representative must be present on-
site at all times during construction and must have the authority to implement adaptive
management of turbidity and sediment control devices, so that problems can be resolved between
the environmental monitor, Limetree, and DPNR. I it 1s determined that the elevated turbidity is
the result of the installation, the source of the problem will be identified, and methods developed
to reduce suspended sediments in in order to continue construction. If turbidity cannot be
controlled by implementing additional measures, the activity must slow down to limit
introduction of fine sediments, and will have to stop every time turbidity exceeds 3 NTUs to
allow turbidity to abate to 3 NTUs or less.

3.6.3 Environmental Monitoring

In order to assist minimize potential impacts and to help protect all coral resources (including
ESA-listed species), monitoring divers will be on-site during the pipeline installation, including
the trenching, drilling, grouting, anchoring and spudding, and placement of pipes. Divers will
monitor, photograph, and video on-going activities, and assist in the location of the barge spuds
to avoid impact to resources. Monitors will photograph and describe any noted impact to
surrounding corals and immediately remediate any potential impacts to the greatest degree
possible. Once activities move into water depths greater than 100 ft, an ROV will be used to
monitor the activities and to document any potential impacts. Weekly reports will be provided to
CZM, DPNR, USACE, Environmental Protection Agency (EPA), and NMFS.

Once the installation is complete, a final report will be prepared documenting the entire
installation. The report will include a video of the installed components. The system installation
will be monitored on a monthly basis for the first 6 months to assess any potential impacts and
then on a semi-annual basis for the life of SPM.

In order to monitor the impact of the construction and operation of the project on the ESA-listed
corals within the action area (see Section 4), 25 quadrats encompassing all of ESA-listed corals
both on the dolos and on the critical habitat on the eastern side of the channel will the
established. The ESA-listed corals on the channel wall slopes and those on the western side of
the channel will not be monitored since these areas not likely to be impacted due to location.
Quadrats of all ESA-listed coral species present in the action area will be established and
photographed for 2 months prior to the start of construction as a baseline. These corals will then
be monitored on a monthly basis during construction and for the first year following
construction. Physical conditions such as percent live tissue, color, mucus production,
discoloration, and bleaching will be recorded and compared to pre-construction conditions and
used as a sign of health. Any changes in these physical conditions will trigger a shutdown of
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construction. Notifications will be made to the CZM, DPNR, USACE, EPA, and NMFS
immediately upon discovery. Construction will remain shut down until the cause of the change in
condition is discovered and resolved. Reports will be provided monthly throughout construction.
After the first year, the quadrats will be monitored on a bi-annual basis for a period of 5 years to
look at any long-term impact of the project on ESA species.

3.6.4 Post Installation Stabilization

Based on the data analysis provided in the geophysical survey report submitted by Limetree
dated February 15, 2018, the excavation process will rely upon mechanical digging. Trenching
and excavation using an excavator bucket will unconsolidate the hardbottom essential feature of
coral critical habitat. This process is expected to create materials consisting of a mixture of sizes
ranging from boulders, to rubble, sand, and fine silts. According to USACE (2017}, one of the
benefits of mechanical dredging is that marine excavators have accurate positioning ability
controlling the location of the excavator, and are able to excavate firm or consolidated materials.
Should excavation activities result in sedimentation outside of the direct footprint of the pipeline
activities described above and summarized in Table 2, the following paragraph describes what
Limetree will do to immediately rectify sedimentation on hardbottom outside of the pipeline
footprint direct impact area.

During the trenching, divers will identify any large loose rocks or piles of material that have
fallen outside the trench and have the trenching contractor remove them. Once the installation
operations have moved out of an area, divers will collect smaller rocks and cobbles, place them
in collection baskets and dispose of them in an upland area. As the divers move along, if fine
sediments have collected on the hardbottom, divers will use small plastic bristle brushes and
slowly scrap the material into a pile. It then can either be collected by hand or swept in to a bag,
which can be sealed, placed in a basket and lifted to the surface. The bags will be placedin a
basket for removal to the surface to prevent bags breaking or opening and spilling the fines.
Once the area is clean, a video will be made and submutted of the condition of restored
hardbottom.

3.7 Coral Relocation, Compensatory Mitigation, and Enhancement

Based on the expected impacts of the proposed project, Limetree has proposed to avoid impacts
to corals through relocation, conduct compensatory mitigation for mountainous star coral
encountered during pipeline installation, and to compensate for the loss of elkhorn and staghom
coral critical habitat. Limetree has also proposed to conduct additional coral collection and
transplantation as a beneficial measure. These activities are described below.

3.7.1 Coral Relocation

Based on the benthic survey analyses described above in Section 3 4, the selected project
footprint avoids all ESA-listed corals. However, other surveys conducted by Limetree
determined that the abundance of mountainous star coral within the action area (outside of the

pipeline footprint) was 0.000199 mountainous star coral per £t (see Section 3 4), therefore it is
possible that mountainous star coral may occur in the potential impact area that were not
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identified during the initial project surveys. Therefore, 1o be conservative, we estimated that up
to 8 mountainous star coral (40,320 fi% of coral critical habitat to be impacted within the pipeline
corridor [see Table 2] impacted x 0.000199 mountainous star coral per 1) could occur in the
project footprint. If a mountainous star coral 1s encountered, Limetree will relocate it out of the
impact footprint and transport it to the The Nature Conservancy (TNC) nursery at Cane Bay, St.
Croix, USVL

3.7.2  Compensatory Mitigation for Loss of Ellihorn and Staghorn Coral Critical Habitat

Despite being routed to avoid corals, the pipeline alignment still crosses over coral critical
habitat. The quantity of impact to critical habitat 1s presented in Table 2. The total project
impact, including all sections of the pipeline, to critical habitat i5 0.9256 ac. Limetree has
proposed a compensatory mitigation plan (submitted October 2018), titled “Minimization and
Compensatory Mitigation Plan for Impacts to ESA Listed Species, Essential Fish Habitat, and
Critical Habitat for Limetree Bay Terminal’s Single Point Mooring Installation”.

As 1s described in more detail in Section 5.3, the purpose of elkorn and staghorn critical habitat
is to provide habitat to increase successful reproduction and recruitment of these two corals. A
Resource Equivalency Analysis (REA) can be used to caloudate the amount of compensatory
mitigation needed to offset losses of coral colonmies, or loss of critical habitat that would
ultimately result in reduced coral recruitment. NOAA Fisheries has developed an REA
calculator that is used to calculate the losses from injury and gains from ourplanting nursery-
propagated corals for compensatory mitigation. The REA takes into account species growth rate,
life history, and number and size of colonies to caleulate the number of colonies needed to offset
losses. The REA analvsis calculates the number of coral required to offset loss of either ESA-
listed corals or coral critical habitat. The REA uses the Acropora Recovery Pan (ARP) (NMFS
2015y Criteria 1 as a basis for determining successfid recovery, which indicates that a recovered
throughout approximately 10% of consolidated reef habitat in 5-20 m water depth throughout the
species’ range. Similarly, a recovered population of staghorn coral requires achieving a density
of one colony (& 0.5 m diameter in size) per square meter (m?), throughout approximately 5% of
consolidated reet habiuiat in 5-20 m water depth throughout the species’ range

NMFS performed a REA for the project to determine on the number of elkhorn and staghorn
coral to be the impacted by the loss of 0.9256 ac of coral critical habitat. NMFS identified the
number of elkhorn and staghorn adult colonies this area of critical habitat could support (derived
from the abundance criterion in the ARP (NMFS 2015). The NMFS REA used the published
growth rate for the species (approximately 10 cm per year for both species), an outplanted colony
size of at least 20 cm in size and a calculated recovery time (4 years). The proposed
compensatory mitigation amounts (calculated by the REA) also account for 15% coral mortality
that occurs due to outplanting stress (Schopmeyer et al. 2017). Based on these factors, the REA
calculated that the permanent loss of 0.9256 ac of coral critical habitat would prevent 1,405
elkhorn colonies and 1,545 staghorn colonies from recruiting and growing on the lost critical
habitat.

Limetree proposes to collect live ESA-listed coral fragments that were broken through natural
processes (corals of opportunity) and provide them to TNC to fragment and propagate for
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outplanting. Limetree’s consultant has observed live fragments of elkhorn and staghorn coral
sitting on the sea bed in multiple locations around the St. Croix coastline (personal
communication from A. Dempsey to M. Alvarez October 2018). These coral fragments are
currently unattached due to natural causes (e.g., storms, hurricanes, wave swells). Limetree will
collect up to 1,405 elkhorn and up to 1,545 staghorn corals of opportunity that will be stabilized
and propagated in the for TNC coral nursery. Limetree will ultimately outplant 1,405 elkhorn
and 1,545 staghorn colonies to compensate for the permanent loss of 0.9256 ac elkhorn and
staghorn critical habitat (see Table 2).

Coral fragments and loose corals will be collected by divers from in the entire St. Croix
coastline, placed in water filled bins and transported to the TNC facilities at Cane Bay or other
TNC coral nurseries in 5t. Croix as established, including the Raceways, which are currently in
development. Al fragments collected will be inventoried, noting location of collection and the
TNC coral nursery they are placed. This inventory will be included in the monthly monitoring
report. Should Limetree be unable to collect sufficient fragments around 5t. Croix, Limetree will
notity NMFS and recommend other locations within USVI for collection. TNC will stabilize
and propagate corals for outplanting. Regular maintenance is performed on nursery structures
and the corals themselves to ensure all are free of coral competitors and predators. Once coral
fragments have grown to a size where the probability of survival (20 cm or greater when
outplanted} on natural reefs has increased to an acceptable level (this usually requires 12 to 18
months depending on the initial size (Lirman 2000), the corals will be outplanted to 2 coral
mitigation enhancement sites described in Section 3.7.4 below. Once the SPM construction is
complete and TNC deems the corals are ready to be outplanted to the enhancement sites, the
corals and coral fragments will then be attached using the methods outlined in the submitted
compensatory mitigation plan submitted November 2018 titled “Minimization and
Compensatory Mitigation Plan For Impacts To ESA Listed Species, Essential Fish Habitat and
Critical Habitat”.

3.7.3  Cordal Collection and Outplanting

Limetree intends to collect up to 500 additional coral fragments of some combination of elkhorn,
staghorn, mountainous star, lobed, star, boulder star, rough cactus, and pillar coral. All ESA-
listed corals will be collected if fragments are found and provided to TNC. Half of those corals
(250) will be used to help restock TNC’s nursery at Cane Bay, which has suffered coral loss due
to the recent hurricane events.

In addition to the 1,405 elkhorn and 1,545 staghorn coral fragments to be outplanted as
compensation for loss of coral critical habitat (see Section 3.7.2) previously discussed, Limetree
will also outplant 250 of the additionally collected corals of opportunity (of all ESA species from
the same area listed in Section 3.7.2) and outplant these to the coral mitigation enhancement sites
described in Section 3.7 4 below. If the collected corals lend themselves to fragmentation, TNC
will be fragment the corals to increase the number of corals to be out planted at the enhancement
site. Limetree estimates that at least 500 corals of opportunity are available within
Christiansted Harbor near Round Reef, along the barrier reet and near the linear reef off Teague
Bay on the north shore of St. Croix. Numerous corals have been seen broken and loose in dives
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over the last 6 months in 5t. Croix (personal communication with A. Dempsey and M. Alvarez,

September 2018).

Table 3 provides a summary of the total ESA-listed corals that may be affected by the project.

Table 3. Number of ESA-listed corals that may be effected by the project

Ellkkhorn Staghorn Mountainous All ESA
coral | star coral __________ Corals
Number relocated from g
impactarea L L
Number :camﬁ fﬂ*agme@s | 405 1,545
collected for compensation ...
Numober Gutpianteaﬁe for 1.405 | 545
project compensation I e @ .
Number of coral fragments | <
. ” . a 500
collected for restoration = = .. ...
Number outplanted for 250
beneficial use o

3.7.4  Coral Mitigation, Enhancement and Mitigation Monitoring

Limetree proposes to conduct coral outplanting at 2 coral mitigation enhancement sites (see
Figure 11}, One site will be located at St. Crotx East End Marine Park (EEMP) at Great Pond
(see Figure 12), which is approximately 6.25 mi to the east of the project site. The second site
will be located at Long Reef, west of the Limetree channel and east of Ruth Island (Figure 13).
These two coral mitigation enhancement sites have been chosen for the cutplanting because they
have are of a similar habitat type as the project site, and are relatively close to the project site.
The corals that occur at these mitigation enhancement sites appear to have less sediment induced
stress than those on other sites closer to the project area (personal communication A. Dempsey to

M. Alvarez September, 2018},
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Figure 11 Proposed Outplanting Location Overview

Figure 12. Proposed Restoration Location
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A coral colony that 1s ready to be outplanted to the coral mitigation enhancement sites will be
adhered to a small rock using an adhesive to form a hardbottom base for the colony. Adhesives
will either be two-part underwater epoxy, which sets in a matter of muinutes, or hydraulic cement.
The rock and coral will be, placed in coral transport buckets and attached to the underside of a
vessel for transport. Vessels transporting corals will operate at idle speed. Once on site, the tray
will be lowered near the seafloor and divers will remove the corals from the tray. The rock with
coral will then be adhered to the sea bed with either two-part underwater epoxy or hydraulic
cement. The base of the rock will be carefully cleaned with a wire brush and the new substrate
will be cleaned to remove algae and any other material, which might interfere with the adhesion
of the epoxy or cement. The rock base will be carefully placed on the seabed and held until the
epoXy or cement starts to set.

Monitoring the compensatory mitigation enhancement sites 1s necessary to determine if the
project is meeting its performance standards and to determine if corrective measures are
necessary to ensure that the compensatory mitigation project is accomplishing its objectives. As
per the guidelines set forth in 40 CFR §230.96 (2018), monitoring the mitigation sites will be for
a minimum period of 5 vears for all corals. The monitoring duration {5 years} dictated by the
mitigation guidance is appropriate for corals to determine if the success criterion are met and to
detect any mortality that results from the actual transplantation. After 2 years, transplants are
usually the same as the wild population and any mortality that occurs is likely due to "natural”
processes.  In addition, while in general corals grow slowly, elkhorn and staghorn grow
refatively fast compared to other corals, Mitigation will be monitored to determine whether the
sites achieve an 85% survivability rate as detailed below.

Twenty-five percent of corals encompassing the same species and size class already at the
mitigation enhancement site will also be monitored as controls. These corals will be marked and
surveyed at the conclusion of the transplant. All of the ESA-listed relocated corals will be
monitored every month and any change or demised will be reported. All of the outplanted corals
will be monitored for survival and pictures will be used to document their growth. The marked
corals will be surveyed for health and photographed on a monthly basis tor the first 12 months.
Maintenance will also continue throughout this time to ensure that corals reattach to the new
substrate. All photographs will include location and scale as well as the description of the health
of the corals photographed. Corals will then be monitored every two months for the next 2 years
and then every 6 months for the following 2 years.

The results of the mitigation monitoring will be delivered to the agencies including NMFS PRD,
NMFS HCD, DPNR, CZM and USACE as soon as possible after monitoring period. If negative
impacts are noted, the agencies will be notified by phone and by email within 24 hours. The
agencies and NMFS will be apprised of what steps are being taken to identify the impact and
rectify the problem. The agencies, including NMFS, will be provided a detailed report on the
steps that are taken and the results of those actions.

If the mitigation goal of 85 percent survival at the end of 5 years is not met, the applicant will

prepare a detailed report of why the mitigation was not successful and will meet with the
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permitting agencies and establish additional compensatory mitigation to meet the mitigation

Limetree Bay Terminals
A 4 e

Figur 13. Mitigation Rezzﬁpﬁm Site

3.8 Conservation Measures

Based on information presented by the applicant, conservation measures that have been
incorporated in the design of the SPM facilities intended to minimize potential impacts to ESA-
listed species and their habitat include:

I. Renforced silt fencing will be installed to contain the stockpiled excavated material at
the end of the jetty. Runoff from the temporary stock will be directed back into the open
trench.

NMFS’s Sea Turtle and Smalltooth Sawfish Construction Conditions (dated March 23,
2006) will be implemented.

[

(o8]

Compliance with NMFS Vesse! Strike Avoidance Measures and Reporting for Mariners,
revised on February 2008.

4. When ESA-listed species are observed in the work zone, additional information and
corrective actions taken, such as a shutdown of trenching equipment, duration of the shut-
down, behavior of the animal, and time spent in the safety zone will be recorded Reports
will be provided to NMFS, USACE, and CZM on a monthly basis.

5. Seaturtle observers will be on-site daily to monitor the occurrence of sea turtles betore,
during, and after marine and shoreline construction activities. Observations will be made
both above and below the water.
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10.

11

12.

13

14.

15.

A biological monitoring program will be implemented to monitor the effects of project
construction and operation on the adjacent aquatic ecosystem. A description of this
program is in the submitted plan from November 2018 titled “Mimimization and
Compensatory Mitigation Plan For Impacts To ESA Listed Species, Essential Fish
Habitat and Critical Habitat” and includes water quality monitoring for pH, turbidity,
total suspended solids, dissolved oxygen, salinity, and temperature; monitoring of photo
quadrats established to encompass nearby corals, including ESA-listed corals, which
could be impacted by project impacted water quality; marine resource monitoring for
sediment cover, benthic community, fish, and sea turtles. Monitoring will occur during
all in-water work or work which has the potential of affecting water quality.

Construction on the jetties, relocation of dolos, and nearshore trenching will be done
from land.

No spudding or anchoring of barges will occur outside the impact area identified in Table
2.

A double set of Type 3 turbidity barriers will be installed to intercept turbidity that may
impact the ESA-listed coral colonizing dolos adjacent to the jetty. Turbidity barriers will
be long enough to prevent turbidity from affecting corals and 1 1t from seafloor.
Monitoring divers will assist in the setting of curtains and curtain anchors to avoid impact
to corals.

Prior to any construction activities, during the relocation of non-ESA listed coral species
within the pipeline corridor, all ESA-listed corals encountered will be documented,
relocated, and reported to NMFS.

A double set of turbidity barriers will be placed around the discharge points from the
spoils barge, and a double set turbidity barriers will be placed to the northwest of the
eastern channel slope trenching and the western channel slope dredging.

A caisson or cofferdam will be placed to help stabilize the pipeline trench off the end of
the jetty, and minimize the erosion and resuspension of sediment, which could result
from waves impacting the exposed jetty soils.

. Material dredged in the channel will be side cast rather than brought to the surface to

minimize turbidity impacts and by preventing the dredged material from dewatering and
creating additional turbidity. Turbidity curtains will be used to direct suspended
sediments into the channel bottom.

If sea conditions limit the functional efficiency of the turbidity curtain, operations will be
suspended until conditions are suitable.

In-water work will not occur when seas or swells exceed 8ft within the project site.
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16. During the coral spawning in the months of July, August, and September, there shall be
no in water construction activities.

17. Water Quality and Environmental Monitoring shall be completed according to plans
recetved November 2018 titled “Installation of a Single Point Mooring Water Quality and
Environmental Monitoring”. This should also include pre and post-construction surveys
to ensure no direct impacts to aquatic resources outside the project footprint.

18. During operation of the SPM, any ballast water must be discharged through Limetree's
ballast water treatment system,

19. NMFS shall receive and review all mitigation and monitoring reports within 60 days of
the completion of the activity. All reports should clearly reference NMFS tracking
number SER-2018-19292.

20. The contractor responsible for the mitigation must be experienced in large scale coral
transplants with documented success rates exceeding the mitigation goal. The contractor
and must be experienced in working with ESA-listed species. The contractor must have
marine biologists on staff capable of coral identitication and assessment of health to
ensure proper identification and monitoring of health of species. The contractor must use
divers experienced in coral transplants as well as working with lift bags and other similar
equipment while on SCUBA.

21. Limetree will create an Endangered Species Management Plan to address the numerous
ESA-listed species that occur in the Action Area, including listed corals, fish, marine
mammals, sea turtles and birds. The plan will be provided to NMFS for review prior to
the start of operations. The applicant will work with NMFS, FWS and DPNR during the
drafting of this plan.

4 ACTION AREA

Pursuant to SO CF.R. § 402.02, the term Action Area 1s detined as “all areas to be affected
directly or indirectly by the federal action and not merely the immediate area involved in the
action.” Accordingly, the Action Area typically includes the affected jurisdictional waters and
other areas affected by the authorized work or structures within a reasonable distance. The ESA
regulations recognize that, in some circumstances, the Action Area may extend beyond the limits
of the USACE’s regulatory jurisdiction.

For the purposes of this consultation, the USACE has defined the Action Area to include
approximately 3,750 ac of navigable waters, which could be subject to the potential direct and
indirect impact of the proposed project. The boundaries of this Action Area are depicted in
Figure 13 below. This area includes: the shoreline and navigation channel of the Limetree Bay
Terminal Facility; the footprint and all work areas of the proposed project; and the adjacent
navigable waters extending 1.0 mi to the northeast and 1.5 mi to the southwest of the proposed
trenching work and pipeline footprint, as well as 0.25 mi to the southwest of the proposed SPM
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location. The Action Area encompasses the extent of Long Reef, particularly the waters around
Ruth Island, which is located approximately 1.25 mi to the northwest of the proposed trenching
work and pipeline footprint. In addition, the Action Area encompasses the western portion of
Cane Bay (Figure 15). The action area includes the coral mitigation site at Great Pond as shown
in Figure 11, and the VLBC pilot boarding area (Figure 16) 2-3 miles offshore the Limetree
facility. The action area also includes all areas corals of opportunity are collected from (the
coasts of 8t. Croix and other USV1 territories if necessary) and the TNC nurseries.

The development of the entire St. Croix South Shore Industrial Complex in the 1960°s has
thoroughly altered the natural coastal and marine habitats of the area. The complex had been
fully operational through 2012, then 1t sat vacant for 3 years and was then acquired by Limetree
Bay Terminals, LLC in 2015. The extremely fine sediments, which have accumulated on the
western side of the Limetree Bay Terminal channel and can be found covering the reef and the
deeper slopes in this area, are in part the result of blasting and other extremely destructive
methods, which were used to originally create the ports. West of the facility, the impacts can be
seen for miles and water quality is impacted by the resuspension of the fine sediments which
were created during the initial development of the ports, activities at a former the old aluminum
factory, the St. Croix landfill, and the municipal sewer outfall. According to Limetree, releases
into the marine environment have been documented in numerous incident reports from previous
operators of the facility. Contaminants documented in marine and groundwater environments at
the site include petroleum, methyl-tertiary-butyl ether, chromium, nickel, vanadium 2, lead,
arsenic, and mercury (Holmes et al. 2012). More recently, under Limetree Bay Terminals, L1C
control (starting in 2016), there have been five smaller (under 100 gallons) spills into surface
waters that were reported to the U.S. Coast Guard (USCG), of varying products ranging from
less than 2 gallons up to 84 gallons. Appropriate clean-ups and reporting were completed in all
instances.

Further, to the west and outside of the Action Area is Sandy Point National Wildlife Refuge and
critical habitat for leatherback sea turtles.  Sea turtle nesting beaches are also found to the east of
the proposed project area. Shallow reef systems, which support corals, are sporadically found
through the southern coast of 8t. Croix. These areas are sporadically colonized by ESA-listed
coral species, including elkhorn and mountainous star corals. The ESA-listed Nassau grouper
also occurs in the action area and throughout the entire south shore of St. Croix. There are also
dense seagrass beds located in shallow embayments along the south shore of 5t. Croix.
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Figure 14. Action Area with Noise Effect Radii Analysis
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Action Area

Figure 15. Action area with Key Areas

Pilot Boarding Area

Figure 16. Pilot Boarding Areas
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5 STATUS OF LISTED SPECIES AND CRITICAL HABITAT

Table 3 lists the endangered (E) and threatened (T} whales, sea turtles, fish and coral species
under the jurisdiction of NMFS that occur in or near the action area. Table 2 lists the designated
critical habitat that occurs in or near the action area.

Table 4 Effects Determinations for Species the Action Agency or NMFS Believe May Be
Affected by the Proposed Action

ESA Listing Action Agency | NMF5S Effect

Species . Effect Determination
Status ..
Determination

Marine Mammals

Blue whale E NLAA NLAA
Fin whale E NLAA NLAA
Set whale E NLAA NLAA
Sperm whale E NLAA NLAA

G

Distinct Pépﬁlatgon Seérﬁent (DPS) T NLAA NLAA
Green sea turtle South Atlantic DPS! T NLAA NLAA
ggerl sea turtle Northwes N

zzziii%?g ge"a turtle Northwest T NLAA NLAA
Hawksbill sea turtle E NLAA NLAA
Leatherback sea turtle E NLAA NLAA
Nassau grouper T NLAA NLAA
Scalloped hammerhead shark (Central

Atlantic and Southwest Atlantic T NLAA NLAA
DPS)*

Oceanic whitetip shark T NLAA NLAA
Giant manta ray T NLAA NLAA

Invertebrates
Elkhorn coral T NLAA LAA

! Green sea turtles nesting in Puerto Rico are now within the North Atlantic DPS and green sea turtles nesting in the
Virgin Islands arc now within the South Atlantic DPS based on the final Hsting rule designating 11 DPSs published
on April 6, 2016. However, because of the mobility of sea turtles, we consider both DPSs in this Opinion, as it is
not possible to separate animals observed in the action arca into one or the other of the DPSs given the small
geographic separation between Puerto Rico and the Virgin Islands.
% The Central and Southwest Atlantic DPS and the Indo-West Pacific DPS of scalloped hammerhead shark were
listed as threatened and the Fastern Atlantic DPS and Eastern Pacific DPS were listed as endangered on July 3, 2014
79 FR 38214).
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Staghorn coral T NE LAA
Pillar coral T NE LAA
Lobed star coral T NE LAA
Mountainous star coral T LAA LAA
Boulder star coral T NE LAA
Rough cactus coral T NE LAA
E = endangered, T = threatened, NLAA = may affect, not likely to adversely affect, LAA =
may affect, likely to adversely affect, NE = no effect

Table § Designated Critical Habitat in the Action Area

Action Agency NMFS Effect
Species Critical Habitat Unit | Effect Determination
Determination
Elkhorn and staghorn St Croix unit LAA LAA
coral
LAA = may affect, likely to adversely atfect

5.1 Analysis of Species Not Likely to be Adversely Affected

5.1.1 Whales

There are 4 species of ESA-listed whales (blue, fin, sei, and sperm) that may be found in or near
the action area. These species could be affected by the construction and operation of the
Limetree Bay project by vessels transiting to and from the project either during construction of
the pipeline or operations as pait of the use of the SPM. Sighting and stranding data for USVI
are limited. However, information from previous consultations, such as the marine events
programmatic consultation with the USCG (SER-2014-13340), which included annually
occurring events throughout USVI, indicated that whales have not been sighted during events.

There 1s no survey data for ESA-listed whale species in this area of USVI. Last vear, there was a
stranding of a baby sperm whale on Vieques Island, Puerto Rico, which is part of the Spanish
Virgin Istands and not far from St. Thomas. Blue, fin, and sei whales may also be present in the
Action Area during winter migration. ESA-listed whale species could be struck by work vessels
transiting to and from the SPM location during its installation, in particular if work takes place
during winter migration. The USACE will require compliance with NMFS Vesse/ Strike
Avoidance Measures and Reporting for Mariners, revised on February 2008. The 5PM and
pipeline system will be installed using work vessels operating at slow speeds. All of these
vessels will have sea turtle and marine mammal observers. This will provide protection to ESA-
listed whales during the transit of work vessels by requiring vessels maintain set distances from
whales for their transit. In addition to the required implementation of NMFS’s vessel strike
guidance, Limetree Bay Terminal and their contractor will implement a sea turtle and marine
mammal monitor or observer training program for vessel crew members and construction
personnel.  Because whales are not likely to be present in the Action Area year-round, and
given the survey programs and permit conditions the Corps USACE will require, we believe the
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risk of injury from collision with work vessels during the installation of the proposed SPM and
pipeline system will be discountable.

ESA-listed whales could also be struck by the VLBCs. There 1s no information documenting
that any vessel-whale collisions associated with the operations of bulk fuel storage and transfer
facilities such as the Limetree Bay Terminal. Notwithstanding, USACE will require compliance
with NMFS Vessel Strike Avoidance Measures and Reporting for Mariners, revised on February
2008 as part of all vessel operations. As noted above, Limetree will also implement additional
monitoring and survey plans to determine the presence of ESA-listed whales and ensure vessel
speed and operation are minimal to reduce the likelthood of any potential for impacts to these
animals. Further, there are no impediments to whale movements in the deep waters where the
SPM system will be located and along the transit routes for the fuel carrier vessels offshore
where whales may be present during their winter migration. Based on all of this, as well as the
lack of documented collisions, we expect that the risk of collisions between whales and fuel
carrier vessels to be extremely unlikely, and therefore discountable. USACE and NOAA will
recetve regular reports with the results of the sea turtle and marine mammal survey from
Limetree in order to verify both the presence of ESA-listed whales and that vessel interactions
are not impacting them.

Mooring chains could pose an entanglement risk for ESA-listed whales. However, we expect
that the thickness of the chain will prevent tackle from becoming slack enough to form loops that
could lead to entanglement. The two greatest threats to whales are ship strikes and entanglement
with commercial fishing gear. Entanglement in the mooring tackle 1s unlikely because both ends
of the mooring chain would be fixed with only enough slack to allow the SPM and marker buoys
to move with waves and currents. In addition, the regular maintenance and monitoring of the
mooring tackle will assure the integrity of the mooring chains. Therefore, we believe the risk of
entanglement in mooring chains 1s discountable.

Whales could be adversely impacted by potential spills of fuels during the operation of the
proposed project. The operation of the terminal currently involves the transfer of fuel from/to
carrier vessels. As part of its present operations, Limetree has in place an Integrated
Contingency Plan, dated July 2017, which addresses in detail the facility’s plans and actions to
prevent and respond to a potential spill of petroleum products during regular and emergency
situations, such as hurricanes, and minimize any potential environmental impacts. Fuel transfers
are continuously monitored and Limetree has responders on-site at all times. Limetree has
conducted modeling (Transas Full Mission Simulator) and the design has been certified by the
American Bureau of Shipping to ensure that the SPM is designed appropriately, such that spills
are unlikely to occur. The modeling accounts for local hydrodynamics (full range of sea states,
waves and currents) and the proposed operations (for example, the mooring lines used for the
vessel). Based on this modeling information, NMFS has determined that this specific
configuration of the SPM will make 1t extremely unlikely that a large-scale, acute fuel spill
would be severe enough to produce adverse effects to whales. Therefore, we believe that the
potential for adverse effects to whales from potential fuel spills during the operation of the
proposed project will be discountable.
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Noise generated during the proposed installation of anchor pilings has the potential to physically
injure or change the behavior of ESA listed whales, which could be present n the vicinity of the
project area. Injurious effects to these species can occur in two ways. First, immediate adverse
effects can occur to listed species if a single noise event exceeds the threshold for direct physical
injury. Second, effects can result from prolonged exposure to noise levels that exceed the daily
cumulative exposure threshold for the animals, and these can constitute adverse effects, if
animals are exposed to the noise levels for sufficient periods. Behavioral effects can be adverse
if such effects prevent animals from mugrating, feeding, resting, or reproducing, for example.

Our analysis considered the specific details of the proposed temporary, 18-in steel piles utilized
for assisting with the laying of the pipeline activities, as summarized above in the Project
Description. Accordingly, for the purposes of the noise effects analysis the project location is
considered open waters. No additional noise abatement measures or adjustments were included
in the noise analysis and a vibratory hammer will install the piles.

According to our results, the installation of the steel temporary piles by vibratory hammer would
not cause single-strike or peak-pressure injury to ESA-listed whales. The cumulative sound
exposure level (cSEL) of multiple pile strikes over the course of a day may cause injury to ESA
listed whales at a radius of up to 10.6 m for low-frequency marine mammals (blue, fin and set
whales) and 1.7 m for mid-frequency marine mammals (sperm whales). To minimize potential
impacts to federally protected whale species, the applicant 1s proposing and the USACE would
require establishing a 500-m safety/monitoring zone around the project area during project
construction. Trained observers would visually monitor the safety zone for at least 30 minutes
prior to beginning all in-water construction activities, and throughout the pile driving operation.
If at any time, a whale were observed in this safety zone the operation would be shut down until
the animal leaves the safety zone of its own volition. This will effectively protect whales from
potential noise impact related injury if they were to approach the pile installation area. In
addition, due to the mobility of whales, we expect them to move away from noise disturbances.
Because we anticipate the animal will move away, we believe that the possibility of a whale
suffering physical injury from noise will be extremely unlikely to occur and the likelihood of any
injurious ¢SEL effects will be discountable. An animal’s movement away from the injurious
impact zone is a behavioral response, with the same etfects discussed below.

Due to the mobility of whales, we expect them to move away from noise disturbances. Since
there 1s similar habitat in adjacent waters, therefore we believe behavioral effects would be
insignificant. If a whale chooses to remain within the behavioral response zone, it could be
exposed to behavioral noise impacts during pile installation. Since pile installation activities
would be completed in less than ten days and whales will be able to resume normal activities
during quiet periods between pile installations and immediately after completion of the noise
producing activities. Therefore, we anticipate that any project related behavioral effects to ESA
listed whales will be insignificant.

5,1.2 Sea Turtles

Eftfects to green, leatherback, loggerhead and hawksbill sea turtles include the potential risk of
injury from being struck by in-water construction machinery (barges, cranes, excavators, spuds,
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anchors, etc.) during the proposed construction work. Green, loggerhead and hawksbill sea
turtles were observed in the Action Area during benthic surveys conducted for the project. The
Action Area (Figure 14) 1s located along the southern shore of 5t. Croix, so access to open water
1s not impeded in any way for sea turtles that may be in the area during operation of in-water
construction machinery. The trenching and pile-driving barge will be anchor or spud in place
while conducting in-water work. The pipeline laying barge will not set anchor or spuds, but
would be moving at very low speeds. As a result, sea turtles will be able to hear and see in water
construction machinery. We expect any animals that approach the in-water work areas to swim
away. The applicant will operate in compliance with NMFS Sea Turtle and Smalltooth Saw fish
Construction Conditions, dated March 23, 2006. The implementation of the construction
conditions will provide protection to sea turtles by requiring temporary work stoppages to protect
any sea turtles that approach the in-water work area. Limetree Bay Terminal’s contractor will
also implement a sea turtle and marine mammal monitoring program during the proposed work,
which will include training of personnel involved in in-water work as observers. Therefore, the
NMFS believes the risk of injury from in-water construction machinery will be discountable.

Sea turtles could be struck also by work vessels transiting to and from the proposed work areas.
The USACE would require compliance with NMFS Vessel Strike Avoidance Measures and
Reporting for Mariners, revised on February 2008, The offshore SPM and pipeline will be
installed using work vessels operating at slow speeds and have sea turtle and marine mammal
observers on board. This will provide protection to sea turtles during the transit of work vessels
by requiring that vessels maintain set distances from sea turtles. In addition to the required
implementation of NMFS’s vessel strike guidance, Limetree Bay Terminal’s contractor would
implement a sea turtle observer and monitoring program for the proposed work vessels crew
members and construction personnel. Records will be maintained of all sea turtle sightings in the
area, including date and time, weather conditions, species identification, approximate distance
from the project area, direction and heading in relation to the project area, and behavioral
observations. When animals are observed in the safety zone (as described in Section 5.1.1},
additional information and corrective actions taken such as a shutdown of trenching equipment
Based on this information, the risk of sea turtle injury from collision with work vessels during
transit of work vessels and use of work vessels to install the offshore mooring will be
discountable.

In addition, sea turtles could be struck by the VLBCs during the operation of the project. The
normal current operations of the Limetree Bay Terminal already include regular transit of fuel
carrier ships. The proposed SPM will be installed just offshore of active port areas with defined
navigation channels used by numerous commercial vessels. The installation of the SPM will
reduce the number of vessels transiting into the Limetree Bay Terminal by up to 50 ships per
vear, thus reducing the opportunities for turtles to be struck by fuel carriers. Fuel cargo vessels
approaching the proposed SPM would move at very slow speeds (5 knots when the pilot boards 3
miles from the SPM, slowing to a half knot for the last 1000 ft). Turtles were found to flee
approximately 60% of the time from slow moving vessels (2.17 knots) (Hazel et al. 2007).
According to NMFS 2015, unpublished sea turtle stranding data from the U.S. Virgin Islands
Department of Planning and Natural Resources indicate that from 1982 to 2006 there were 22
strandings with only four caused by boats in St. Thomas. In St. Croix, there were 74 strandings
with only five caused by boats. All of the reported strandings took place in nearshore areas.
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Nearshore areas provide forge and refuge habitat, especially for loggerhead and hawksbill turtles,
which makes it more likely that these species will be found in there. The transit routes to/from
the proposed SPM would be located in deep water, unlike the current transiting of ships in
shallow water. By operating the SPM, 50 less ships per yvear will transit the shallow water, thus
reducing the risk of sea turtle strikes. Given the deep water location of the SPM, the slow speeds
of these vessels, and lack of impediments to sea turtles swimming away from the vessels in those
deep waters, we expect that the risk of collisions will be extremely unlikely. Therefore, the risk
of collisions to sea turtles from the fuel cargo vessels transits will be discountable.

Loggerhead and hawksbill sea turtles could also be impacted by the temporary or permanent loss
of use of potential foraging or refuge habitat associated with the installation of the proposed
SPM and pipeline. There are areas of colonized hard bottom in the immediate vicinity of SPM
and pipeline. Colonized hard bottom will be directly impacted during the proposed trenching,
installation of the pipeline, and pile driving. Those activities could result in temporary impacts
to loggerhead and hawksbill sea turtles foraging and refuge habitats from sediment transport and
permanent loss of habitat in the footprint of the pipeline. However, the impacts from sediment
transport are expected to be minimal because turbidity barriers and an open water caisson would
be used during work at the end of the jetty and a water quality and environmental monitoring
plan requiring work stoppages if turbidity levels higher than normal are detected will be
implemented for the material excavated during the proposed trenching work. Similarly,
considering that extensive colonized hard bottom areas that are present throughout and
surrounding the Action Area (see Figure 14), and that the existing revetment on the Limetree
Bayv Terminal jetties are heavily colonized by corals, sponges, and other sessile benthic
organisms, we believe the installation of the proposed SPM and pipeline will have minimal
impacts on sea turtle refuge and foraging habitat. Based on this information, the temporary or
permanent loss of use of potential foraging or refuge habitat associated with the installation of
the proposed SPM and pipeline are expected to have mnsignificant effects on loggerhead and
hawksbill sea turtles.

As stated in the project description, the SPM and under water hoses will be secured to the marine
tfloor using chains and anchor piles. Similarly, the marker buoys will be anchored using chains
and concrete blocks. The mooring chains could pose an entanglement risk for sea turtles if the
line becomes slack or is capable of forming loops. However, we expect that the thickness of the
chain would prevent tackle from becoming slack enough to form loops that could lead to
entanglement. In addition, the mooring chains would be given only enough slack to enable the
SPM and marker buoys to move up and down with the wind and waves and are not expected to
form loops. Based on this information, we believe the threat of entanglement of sea turtles in the
mooring tackle is discountable.

Sea turtles could be adversely impacted by potential spills of fuels during the operation of the
proposed project. The operation of the terminal currently involves the transfer of fuel from/to
carrier vessels. As part of its present operations, Limetree has in place an Integrated
Contingency Plan, dated July 2017, which addresses in detail the facility’s plans and actions to
prevent and respond to a potential spill of petroleum products during regular and emergency
situations, such as hurricanes, and minimize any potential environmental impacts. Fuel transfers
are continuously monitored and Limetree has responders on-site at all times. Limetree has
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conducted modeling (Transas Full Mission Simulator) and the design has been certified by the
American Bureau of Shipping to ensure that the SPM is designed appropriately, such that spills
are unlikely to occur. The modeling accounts for local hydrodynamics (full range of sea states,
waves and currents) and the proposed operations (for example, the mooring lines used for the
vessel). Based on this modeling information, NMFS has determined that this specific
configuration of the SPM will make it extremely unlikely that a large-scale, acute fuel spill
would be severe enough to produce adverse effects to sea turtles. Therefore, we believe that the
potential for adverse effects to sea turtles from potential fuel spills during the operation of the
proposed project will be discountable.

Leatherback sea turtles are known to nest on a beach close to the Action Area and could be
effected by the continuous work and ship operations during the 10 days of pipeline installation.
The water based operation will be lighted during evening hours and could have the potential to
change the behavior of leatherback sea turtles headed to the nearby beach. The leatherback
turtles could get confused from the lighting and not reach their destination for nesting. However,
the project will not be built during nesting months and will only take a short period of time to
construct (10 days). Therefore, the potential for adverse effects to leatherback sea turtle nesting
behaviors from lighting of construction vessels will be discountable.

Noise generated during the proposed installation of temporary, steel pilings has the potential to
physically injure or change the behavior of ESA-listed sea turtles, which could be present in the
vicinity of the project area. Injurious effects to these species can occur in two ways. First,
immediate adverse effects can occur to listed turtle 1f a single noise event exceeds the threshold
for direct physical injury. Second, effects can result from prolonged exposure to noise levels that
exceed the daily cumulative exposure threshold for the animals, and these can constitute adverse
effects, if animals are exposed to the noise levels for sufficient pertods. Behavioral effects can
be adverse if such effects prevent animals from migrating, feeding, resting, or reproducing, for
example.

The noise or acoustic effects analysis considered the specitic details of the proposed temporary,
steel pile driving activities, as summarized above in the Project Description. Accordingly, for
the purposes of the noise etfects analysis the project location 1s considered open waters. No
additional noise abatement measures or adjustments were included in the noise analysis.

Based on our noise calculations, the installation of the 18-in steel piles by vibratory hammer will
not cause single-strike or peak-pressure injury to ESA-listed sea turtles. However, the ¢SEL of
multiple pile strikes over the course of a day may cause injury to sea turtles at a radius of up to
2 m (0.6 ft). To minimize potential impacts to ESA-listed sea turtles, the applicant is
proposing and the USACE will require establishing a 500-m safety/monitoring zone around the
project area during project construction (see Conservation Measures 2 and 3). Trained observers
will visually monitor the safety zone for at least 30 minutes prior to beginning, and throughout
all in-water construction activities. I at any time, a sea turtle is observed in this safety zone,
which is well before the sea turties threshold for injurious effects, the operation will be shut
down until the animal leaves the safety zone of its own volition. This will effectively protect sea
turtles from potential noise impact related injury if they were to approach the pile installation
area. In addition, due to the mobility of sea turtles, we expect them to move away from noise
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disturbances. Because we anticipate the animal will move away, we believe that the possibility
of a sea turtle suffering physical injury from noise will be extremely unlikely. Therefore, the
likelihood of any injurious cSEL effects to sea turtles will be discountable. An animal’s
movement away from the injurious impact zone 1s a behavioral response, with the same effects
discussed below.

Based on our noise calculations, vibratory hammer pile installation could also cause behavioral
effects at radit of 100 m (328 f1) for sea turtles. Due to the mobility of sea turtles, we expect
them to move away from noise disturbances. Because there is similar habitat nearby, we believe
behavioral effects will be insignificant. If a sea turtle chooses to remain within the behavioral
response zone, it could be exposed to behavioral noise impacts during pile installation. Since
pipe installation activities will be completed in less than ten days, sea turtles will be able to
resume normal activities during quiet periods between pile installations and immediately after
completion of the notse producing activities. Therefore, we anticipate that any project related
behavioral effects to sea turtles will be insignificant.

5.1.3 Fish (Nassau grouper, giant manta ray, oceanic whitetip shark and scalloped
hammerhead shark)

Effects to Nassau grouper, giant manta ray, oceanic whitetip shark and scalloped hammerhead
shark trom this project include the potential risk of injury from being struck by in-water
construction machinery and vessels (barges, anchors, spuds, dredge, crane, etc.) within the in-
water work footprint and operation of the SPM. Sightings data indicate that only Nassau
groupers have been observed within the proposed work areas. However, the colonized reef,
hardbottom areas, macroalgae and seagrass areas, and escarpment within the Action Area could
also provide suitable foraging habitats for the scalloped hammerhead shark. Giant manta ray has
been noted outside the action area in deeper waters. Both giant manta ray and oceanic whitetip
shark may find forage habitat in the deep waters of the SPM buoy. Notwithstanding, the
proposed SPM and pipeline system will be installed using work vessels operating at slow speeds.
Due to their mobility, we expect Nassau grouper, giant manta ray, oceanic whitetip shark and
scalloped hammerhead shark individuals to move away from any operating in-water equipment.
Based on the above, injury from in-water construction machinery is extremely unlikely to occur;
therefore, this effect will be discountable.

Nassau grouper, giant manta ray, and scalloped hammerhead shark individuals could also be
impacted by the temporary and permanent loss of use of hardbottom habitat as potential foraging
or refuge habitat associated with the proposed SPM and pipeline. Colonized reef and hard
bottom habitat will be permanently impacted during the proposed trenching, installation of the
pipeline, and pile driving. Those activities could also result in temporary impacts to the above
listed species foraging and refuge habitats within the Action Area from potential sediment
transport and avoidance of the site due to construction activities and permanent loss of habitat in
the footprint of the pipeline. However, these impacts are expected to be minimal because
turbidity barriers and an open water caisson will be used during work at the end of the jetty and a
water quality and environmental monitoring plan requiring work stoppages if turbidity levels
higher than normal are detected will be implemented. The above described measures will ensure
sediment resuspension during project construction does not impact adjoining and or distant coral,
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sponge, and other benthic resources. Similarly, considering the short duration (10 days) of the
proposed in-water work activities and the fact that extensive colonized reef and escarpment,
hardbottom areas, and macroalgae and seagrass dominated areas that are present throughout and
surrounding the Action Area, we believe the installation of the proposed SPM and pipeline will
have minimal impacts on Nassau grouper, giant manta ray, and scalloped hammerhead shark
individuals ability to access the project area tor refuge and foraging habitat. Based on this
information, the temporary or permanent loss of use of potential foraging or refuge habitat
associated with the installation of the proposed SPM and pipeline are expected to have
insignificant effects on Nassau grouper, giant manta ray, and scalloped hammerhead shark.

As stated in the project description, the SPM and under water hoses will be secured to the marine
tfloor using chains and anchor piles. Similarly, the marker buoys will be anchored using chains
and concrete blocks. The mooring chains could pose an entanglement risk for Nassau grouper,
giant manta ray, oceanic whitetip shark and scalloped hammerhead shark individuals if the line
becomes slack or is capable of forming loops. However, we expect that the thickness of the
chain will prevent tackle from becoming slack enough to form loops that could lead to
entanglement. In addition, the mooring chains will be given only encugh slack to enable the
SPM and buoys to move up and down with the wind and waves and are not expected to form
loops.  Based on this information, as well as the proposed environmental monitoring and
maintenance plans for the SPM system, we believe the threat of entanglement of Nassau grouper,
giant manta ray, oceanic whitetip shark and scalloped hammerhead shark in the mooring chains
will be discountable.

Nassau grouper, giant manta ray, oceanic whitetip shark and scalloped hammerhead shark
individuals could be adversely impacted by potential spills of fuels during the operation of the
proposed project. The operation of the terminal currently involves the transfer of fuel from/to
carrier vessels. As part of its present operations, Limetree Bay Terminals has in place an
Integrated Contingency Plan, dated July 2017, which addresses in detail the facility’s plans and
actions to prevent and respond to a potential spill of petroleum products during regular and
emergency situations, such as hurricanes, and minimize any potential environmental impacts.
Fuel transfers are continuously monitored and Limetree has responders on-site at all times.
Limetree has conducted modeling (Transas Full Mission Simulator) and the design has been
certified by the American Bureau of Shipping to ensure that the SPM 1s designed appropriately,
such that spills are unlikely to occur. The modeling accounts for local hydrodynamics (full range
of sea states, waves and currents) and the proposed operations (for example, the mooring lines
used for the vessel). Based on this modeling information, NMFS has determined that this
specific configuration of the SPM, it is extremely unlikely that a large-scale, acute fuel spill will
be severe enough to produce adverse effects to Nassau grouper, giant manta ray, oceanic whitetip
shark and scalloped hammerhead shark. Therefore, the potential for adverse effects to Nassau
grouper, giant manta ray, oceanic whitetip shark and scalloped hammerhead shark individuals
from potential fuel spills during the operation of the proposed project will be discountable.

Noise generated during the proposed installation of temporary steel piles has the potential to
physically injure or change the behavior of ESA-listed fish, which could be present in the

vicinity of the project area. Injurious effects to these species can occur in two ways. First,
immediate adverse effects can occur to listed species if a single noise event exceeds the threshold
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for direct physical injury. Second, effects can result from prolonged exposure to noise levels that
exceed the daily cumulative exposure threshold for the animals, and these can constitute adverse
effects, if animals are exposed to the noise levels for sufficient periods. Behavioral effects can
be adverse if such effects prevent animals from migrating, feeding, resting, or reproducing, for
example.

The noise or acoustic effects analysis considered the specific details of the proposed temporary,
steel pile driving activities, as summarized above in the Project Description. Accordingly, tor
the purposes of the noise effects analysis, the project location 1s considered to be in open waters.
No additional noise abatement measures or adjustments were included in the noise analysis.

Based on our noise calculations, the installation of the 18-in steel piles by vibratory hammer will
not cause single-strike or peak-pressure injury to ESA-listed fish (Nassau grouper, giant manta
ray, oceanic whitetip shark, and scalloped hammerhead sharks). The ¢SEL of multiple pile
strikes over the course of a day may cause injury to those ESA listed fish species at a radius of
up t0 0.1892 m (0.621 ft) for fish greater than 102 grams and 26.738 m (87 722t} for fish less
than 102 grams. Due to the mobility of ESA-listed fish species, we expect them to move away
from noise disturbances. Because we anticipate fish to move away, we believe that an animal
suffering physical injury from noise will be extremely unlikely to occur and the likelihood of any
injurious ¢SEL effects will be discountable. An animal’s movement away from the injurious
impact zone 15 a behavioral response, with the same effects discussed below.

Based on our noise calculations, vibratory hammer pile installation could also cause behavioral
effects at radii of 100 m (328.084 ft) for ESA-listed fish. Due to the mobility of ESA-listed fish
species, we expect them to move away from noise disturbances. Because there is similar habitat
nearby, we believe behavioral effects will be insignificant. If a species chooses to remain within
the behavioral response zone, it could be exposed to behavioral noise impacts during pile
installation. Since pipe installation activities will be completed in less than ten days, these
species will be able to resume normal activities during quiet periods between pile installations
and immediately after completion of the noise producing activities. Therefore, we anticipate any
project related behavioral effects to ESA-listed fish species {Nassau grouper, giant manta ray,
oceanic whitetip shark, and scalloped hammerhead sharks) will be insignificant.

For the reasons given above, NMFS has determined that the project may affect, but 1s not likely
to adversely affect, ESA-listed sea turtles, ESA-listed fish, and marine mammals.

8.2 Status of Species and Critical Habitat Likely to be Adversely Affected

Mountainous star, lobed star, boulder star, rough cactus, pillar, elkhorn and staghorn corals and
designated critical habitat for elkhorn and staghorn corals are likely to be adversely affected by
the proposed action.

In the summaries that follow, the status of the ESA-listed species and their designated critical

habitats that occur within the proposed action area and are considered in this Opinion, are
described. More detailed information on the status and trends of these listed resources and their
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biology and ecology can be found in the listing regulations and critical habitat designations
published in the Federal Register, status reviews, recovery plans, and on these NMFS websites:

e hittp://seronmfs noas gov/protected resources/index himl
e hitp/Swww nmfs noas gov/pr/species/esa/index him

5.2.2 General Threats Faced by All Coral Species

Corals face numerous natural and man-made threats that shape their status and affect their ability
to recover. Either many of the threats are the same or similar in nature for all listed coral
species, those identified in this section are discussed in a general sense for all corals. All threats
are expected to increase in severity in the future. More detailed information on the threats to
listed corals is found in the Final Listing Rule (79 FR 53851; September 10, 2014). Threat
information specific to a particular species 1s then discussed in the corresponding status sections
where appropriate.

Several of the most important threats contributing to the extinction risk of corals are related to
global climate change. The main concerns regarding impacts of global climate change on coral
reefs generally, and on listed corals in particular, are the magnitude and the rapid pace of change
in greenhouse gas (GHG) concentrations (e.g., carbon dioxide [CO;] and methane) and
atmospheric warming since the Industrial Revolution in the mid-19th century. These changes are
increasing the warming of the global climate system and altering the carbonate chemistry of the
ocean {ocean acidification). Ocean acidification affects a number of biological processes in
corals, including secretion of their skeletons.

Ocean Warming

Ocean warming is one of the most important threats posing extinction risks to the listed coral
species, but individual susceptibility varies among species. The primary observable coral
response to ocean warming is bleaching of adult coral colonies, wherein corals expel their
symbiotic algae in response to stress. For many corals, an episodic increase of only 1°C-2°C
above the normal local seasonal maximum ocean temperature can induce bleaching. Corals can
withstand mild to moderate bleaching; however, severe, repeated, and/or prolonged bleaching
can lead to colony death. Coral bleaching patterns are complex, with several species exhibiting
seasonal cycles in symbiotic algae density. Thermal stress has led to bleaching and mass
mortality in many coral species during the past 25 years.

In addition to coral, bleaching, other effects of ocean warming can harm virtually every life-
history stage in reef-building corals. Impaired fertilization, developmental abnormalities,
mortality, impaired settlement success, and impaired calcification of early life phases have all
been documented. Average seawater temperatures in reef-building coral habitat in the wider
Caribbean have increased during the past few decades and are predicted to continue to rise
between now and 2100. Further, the frequency of warm-season temperature extremes (warming
events) in reef~building coral habitat has increased during the past 2 decades and is predicted to
continue to increase between now and 2100,
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Ocean Acidification

Ocean acidification s a result of global climate change caused by increased CO3 in the
atmosphere that results in greater releases of COz that is then absorbed by seawater. Reef-
building corals produce skeletons made of the aragonite form of calcium carbonate. Ocean
acidification reduces aragonite concentrations in seawater, making it more difficult for corals to
build their skeletons. Ocean acidification has the potential to cause substantial reduction in coral
calcification and reef cementation. Further, ocean acidification impacts adult growth rates and
fecundity, fertilization, pelagic planula settlement, polyp development, and juvenile growth.
Ocean acidification can lead to increased colony breakage, fragmentation, and mortality. Based
on observations in areas with naturally low pH, the effects of increasing ocean acidification may
also include reductions in coral size, cover, diversity, and structural complexity.

As CO; concentrations increase in the atmosphere, more CO» 1s absorbed by the oceans, causing
lower pH and reduced availability of calctum carbonate. Because of the increase in CO;z and
other GHGs in the atmosphere since the Industrial Revolution, ocean acidification has already
occurred throughout the world’s oceans, including in the Caribbean, and 1s predicted to increase
considerably between now and 2100, Along with ocean warming and disease, we consider ocean
acidification to be one of the most important threats posing extinction risks to coral species
between now and the year 2100, although individual susceptibility varies among the listed corals.

Diseases

Disease adversely affects various coral life history events by, among other processes, causing
adult mortality, reducing sexual and asexual reproductive success, and impairing colony growth.
A diseased state results from a complex interplay of factors including the cause or agent (e.g.,
pathogen, environmental toxicant), the host, and the environment. All coral disease impacts are
presumed to be attributable to infectious diseases or to poorly described genetic defects. Coral
disease often produces acute tissue loss. Other forms of “disease” in the broader sense, such as
temperature-caused bleaching, are discussed in other threat sections {e.g., ocean warming as a
result of climate change).

Coral diseases are a common and significant threat affecting most or all coral species and regions
to some degree, although the scientific understanding of individual disease causes in corals
remains very poor. The incidence of coral disease appears to be expanding geographically,
though the prevalence of disease is highly variable between sites and species. Increased
prevalence and severity of diseases is correlated with increased water temperatures, which may
correspond to increased virulence of pathogens, decreased resistance of hosts, or both.
Moreover, the expanding coral disease threat may result from opportunistic pathogens that
become damaging only in situations where the host integrity 1s compromised by physiological
stress or immune suppression. Overall, there 1s mounting evidence that warming temperatures
and coral bleaching responses are linked (albeit with mixed correlations) with increased coral
disease prevalence and mortality.
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Trophic Effects of Reef Fishing

Fishing, particularly overtishing, can have large-scale, long-term ecosystem-level effects that can
change ecosystem structure from coral-dominated reefs to algal-dominated reefs (“phase shifts™).
Even fishing pressure that does not rise to the level of overfishing potentially can alter trophic
interactions that are important in structuring coral reef ecosystems. These trophic interactions
include reducing population abundance of herbivorous fish species that control algal growth,
limiting the size structure of fish populations, reducing species richness of herbivorous fish, and
releasing coralivores from predator control.

In the Caribbean, parrotfishes can graze at rates of more than 150,000 bites per square meter per
day (Carpenter 1986), and thereby remove up to 90-100% of the daily primary production of
algae . With substantial populations of herbivorous fishes, as long as the cover of living coral is
high and resistant to mortality from environmental changes, it 1s very unlikely that the algae will
take over and domunate the substrate. However, if herbivorous fish populations, particularly
large-bodied parrotfish, are heavily fished and a major mortality of coral colonies occurs, then
algae can grow rapidly and prevent the recovery of the coral population. The ecosystem can then
collapse into an alternative stable state, a persistent phase shift in which algae replace corals as
the dominant reef species. Although algae can have negative effects on adult coral colonies

{e.g., overgrowth, bleaching from toxic compounds), the ecosystem-level effects of algae are
primarily from inhibited coral recruitment. Filamentous algae can prevent the colonization of the
substrate by planula larvae by creating sediment traps that obstruct access to a hard substrate for
attachment. Additionally, macroalgae can block successtul colonization of the bottom by corals
because the macroalgae takes up the available space and causes shading, abrasion, chemical
poisoning, and infection with bacterial disease. Trophic effects of fishing are a medium
importance threat to the extinction risk for listed corals.

Sedimentation

Human activities in coastal and inland watersheds introduce sediment into the ocean by a variety
of mechanisms including river discharge, surface runoff, groundwater seeps, and atmospheric
deposition. Humans also introduce sewage into coastal waters through direct discharge,
treatment plants, and septic leakage. Elevated sediment levels are generated by poor land use
practices and coastal and nearshore construction.

The most common direct effect of sedimentation is sediment landing on coral surfaces as it
settles out from the water column. Corals with certain morphologies (e.g., mounding) can
passively reject settling sediments. In addition, corals can actively remove sediment butata
significant energy cost. Corals with large calices (skeletal component that holds the polyp) tend
to be better at actively rejecting sediment. Some coral species can tolerate complete burial for
several days. Corals that cannot remove sediment will be smothered and die. Sediment can also
cause sub lethal effects such as reductions in tissue thickness, polyp swelling, zooxanthellae loss,
and excess mucus production. In addition, suspended sediment can reduce the amount of light in
the water column, making less energy available tor coral photosynthesis and growth.
Sedimentation also impedes fertilization of spawned gametes and reduces larval settlement and
survival of recruits and juveniles.
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Nutrient Enrichment

Elevated nutrient concentrations in seawater affect corals through 2 main mechanisms: direct
impacts on coral physiology, and indirect effects through stimulation of other community
components (e.g., macroalgal turfs and seaweeds, and filter feeders) that compete with corals for
space on the reef. Increased nutrients can decrease calcification, however, nutrients may also
enhance linear extension while reducing skeletal density. Either condition results in corals that
are more prone to breakage or erosion, but mdividual species do have varying tolerances to
increased nutrients. Anthropogenic nutrients mainly come from point-source discharges (such as
rivers or sewage outfalls) and surface runoff from modified watersheds. Natural processes, such
as 7n situ nitrogen fixation and delivery of nutrient-rich deep water by internal waves and
upwelling, also bring nutrients to coral reefs.

5,2.3  Status of Mountainous Star Coral

On September 10, 2014, NMFS listed mountainous star coral as threatened (79 FR 53851).
Lobed star coral (Orbicella annularis), mountainous star coral {(Urbicella faveolata), and boulder
star coral (Orbicella franksi) are the 3 species in the Orbicella anmularis (star coral) complex.
These 3 species were formerly in the genus Montastraea, however, recent work has reclassified
the 3 species in the annularis complex to the genus Orbicella . The star coral species complex
was historically one of the primary reef framework builders throughout the wider Caribbean.

The complex was considered a highly plastic, single species —-Montastraea anmularis— with
growth forms ranging from columnus, to massive boulders, to plates. In the early 1990s, Weil and
Knowlton suggested the partitioning of these growth forms into separate species, resurrecting the
previously described taxa, Montastraea (now Orbicelln) faveolaia, and Montastraea (now
Orbicella) franksi. These 3 species were differentiated on the basis of morphology, depth range,
ecology, and behavior (Weil and Knowton 1994). Subsequent reproductive and genetic studies
have supported the partitioning of the ammlaris complex into 3 species,

Some studies report on the star coral species complex rather than individual species since visual
distinction can be difficult where colony morphology cannot be discerned (e.g. small colonies or
photographic methods). Information trom these studies is reported for the species complex,
Where species-specific information is available, 1t 1s reported. However, information about
Orbicella annularis published prior to 1994 will be attributed to the species complex since it is
dated prior to the split of Orbicella annularis into 3 separate species.

5.2.3.1 Species Description and Distribution

Mountainous star coral grows in heads or sheets, the surface of which may be smooth or have
keels or bumps. The skeleton is much less dense than in the other 2 star coral species. Colony
diameters can reach up to 33 £t {10 m) with heights of 13-16 ft (4-5 m).

Mountainous star coral occurs in the western Atlantic and throughout the Caribbean, including

Bahamas, Flower Garden Banks, and the entire Caribbean coastline. There is conflicting
information on whether or not it occurs in Bermuda. Mountainous star coral has been reported in
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most reef habitats and is often the most abundant coral at 33-66 ft (10-20 m) in fore-reef
environments. The depth range of mountainous star coral has been reported as approximately
1.5-132 1 {0.5-40 m), though the species complex has been reported to depths of 295 {1 (90 m),
indicating mountainous star coral’s depth distribution is likely deeper than 132 ft (40 m). Star
coral species are a common, often dominant component of Carnbbean mesophotic reefs (e.g., >
100 1 [30 m]), suggesting the potential for deep refugia for mountainous star coral.

5.2.3.2 Life History Information

The star coral species complex has growth rates ranging from 0.02-0.5 in (0.06-1.2 cm) per year
and averaging approximately 0.3 in (1 cm) linear growth per year. Mountainous star coral’s
growth rate is intermediate between the other star coral complex species (Szmant et al. 1997).
They grow more stowly in deeper water and in water that is less clear.

The star coral complex species are hermaphroditic broadcast spawners,” as spawning is
concentrated on 6-8 nights following the full moon in late August, September, or early October,
depending on location and timing of full moon. All 3 species are largely self-incompatible
(Knowlton et al. 1997, Szmant et al. 1997). Mountainous star coral is largely reproductively
incompatible with boulder star coral and lobed star coral, and 1t spawns about 1-2 hours earlier.
Fertilization success measured in the field was generally below 15% for all 3 species, as it is
closely linked to the number of colonies concurrently spawning. In Puerto Rico, minimum size
at reproduction for the star coral species complex was 12 in® (83 ¢cm®).

Successful recruitment by the star coral species complex has seemingly always been rare. Only a
single recruit of Orbicella was observed over 18 years of intensive observation of 130 ft? (12 m?)
of reef in Discovery Bay, Jamaica. Many other studies throughout the Caribbean also report
negligible to absent recruitment of the species complex.

Life history characteristics of mountainous star coral is considered intermediate between lobed
star coral and boulder star coral especially regarding growth rates, tissue regeneration, and egg
size. Spatial distribution may affect fecundity on the reef, with deeper colonies of mountainous
star coral being less fecund due to greater polyp spacing. Reported growth rates of mountainous
star coral range between 0.12 and 0.64 in (0.3 and 1.6 cm) per year (Cruz-Pifion et al. 2003;
Tomascik 1990; Villinski 2003; Waddell 2005). Graham and van Woesik (2013} report that
44% of small colonies of mountainous star coral in Puerto Morelos, Mexico that resulted from
partial colony mortality produced eggs at sizes smaller than those typically characterized as
being mature. The number of eggs produced per unit area of smaller fragments was significantly
less than in larger size classes. Szmant and Miller (2005) reported low post-settlement
survivorship for mountainous star coral transplanted to the field with only 3-15% remaining alive
after 30 days. Post-settlement survivorship was much lower than the 29% observed for elkhorn
coral after 7 months {Szmant and Miller 2005}

Mountainous star coral has slow growth rates, late reproductive maturity, and low recruitment
rates. Colonies can grow very large and live for centuries. Large colonies have lower total

* Simultansously containing both sperm and eggs, which are released into the water column for fertilization,
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mortality than small colonies, and partial mortality of large colonies can result in the production
of clones. The historical absence of small colonies and few observed recruits, even though large
numbers of gametes are produced on an annual basis, suggests that recruitment events are rare
and were less important for the survival of the star coral species complex in the past (Bruckner
2012). Large colonies in the species complex maintain the population until conditions favorable
for recruitment occur; however, poor conditions can influence the frequency of recruitment
events. While the life history strategy of the star coral species complex has allowed the taxa to
remain abundant, we conclude that the buffering capacity of this life history strategy has been
reduced by recent population declines and partial mortality, particularly in large colonies.

5.2.3.3 Status and Population Dynamics

Information on mountainous star coral status and populations dynamics is infrequently
documented throughout its range. Comprehensive and systematic census and monitoring has not
been conducted. Thus, the status and populations dynamics must be inferred from the few
locations were data exist.

Information regarding population structure is limited. Observations of mountainous star coral
from 182 sample sites in the upper and lower Florida Keys and Mexico showed 3 well-defined
populations based on 5 genetic markers, but the populations were not stratitied by geography,
indicating they were shared among the 3 regions (Baums et al. 2010). Of 10 mountainous star
coral colonies observed to spawn at a site off Bocas del Toro, Panama, there were only 3
genotypes (Levitan et al. 2011) potentially indicating 30% clonality.

Benthic surveys along the Florida Reef Tract between 1999 and 2017 have shown a decrease of
mountainous star coral (NOAA, unpublished data). In 1999, mountainous star coral was present
at 62% of surveyed sites and had an average density of 0.62 colonies per m”. Presence and
density decreased substantially after 2005, and in 2017, mountainous star coral was present at

30% of sites and had an average density of 0.09 colonies per m?.

Benthic survey data for the US Caribbean show less variability in the density of mountainous
star coral. In Puerto Rico, average density was between 0.1 and 0.2 colonies per m? between
2008 and 2016 (NOAA, unpublished data). In 2018, average density was recorded as 0.01
colonies per m?, the lowest recorded for all survey years. In the US Virgin Islands, density
ranged from 0.01 to 0.2 colonies per m? between 2002 and 2017 with no obvious trends among
years.

Recent events have greatly impacted coral populations in Florida and the US Caribbean. An
unprecedented, multi-year disease event, which began in 2014, swept through Florida and caused
massive mortality from St. Lucie Inlet in Martin County to Looe Key in the lower Florida Keys.
The effects of this widespread disease have been severe, causing mortality of millions of coral
colonies across several species, including mountainous star coral. At study sites in southeast
Florida, prevalence of disease was recorded at 67% of all coral colonies and 8196 of colonies of
those species susceptible to the disease (Precht et al. 2016},
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Hurricanes Irma and Maria caused substantial damage in Florida, Puerto Rico, and the US Virgin
Islands in 2017, Hurricane impacts included large, overturned and dislodged coral heads and
extensive burtal and breakage. At 153 survey locations in Puerto Rico, approximately 12-14% of
mountainous star corals were impacted (NOAA 2018). In Florida, approximately 24% of
mountainous star corals surveyed at 57 sites were impacted (Florida Fish and Wildlife
Conservation Commission, unpublished data). Survey data are not available for the US Virgin
Islands, though qualitative observations indicate that damage was also widespread but variable
by site.

In the Flower Garden Banks, limited benthic surveys show density of mountainous star coral
remained relatively stable between 2010 and 2015 (NOAA, unpublished data). Average density
was recorded as 0.09 colonies per m? in 2010, 0.19 colonies per m? in 2013, and 0.21 colonies
per m? in 2015. These may represent an increasing trend as the presence of mountainous star
coral also mncreased during this same period. It was present at 35% of sites in 2010 and
increased to 68% of sites in 2013 and 77% of sites in 2015,

Limited data are available for other areas of the Canbbean. On remote reefs off southwest Cuba,
average density of mountainous star coral was 0.12 colonies per 108 ft* (10 m?) at 38 reef-crest
sites and 1.26 colonies per 108 ft* (10 m?) at 30 reef-front sites (Alcolado et al. 2010). Ina
survey of 31 sites in Dominica between 1999 and 2002, mountainous star coral was present at
80% of the sites at 1-10% cover (Steiner 2003a).

Population trend data exists for several locations. At 9 sites off Mona and Desecheo Islands,
Puerto Rico, no species extirpations were noted at any site over 10 years of monitoring between
1998 and 2008 (Bruckner and Hill 2009). Both mountainous star coral and lobed star coral
sustained large losses during the period. The number of colonies of mountainous star coral
decreased by 36% and 48% at Mona and Desecheo Islands, respectively (Bruckner and Hill
2009). In 1998, 27% of all corals at 6 sites surveyed off Mona Island were mountainous star
coral colonies, but this statistic decreased to approximately 11% in 2008 (Bruckner and Hill
2009). At Desecheo Island, 12% of all coral colonies were mountainous star coral in 2000,
compared to 7% in 2008.

In a survey of 185 sites in 5 countries (Bahamas, Bonaire, Cayman Islands, Puerto Rico, and St.
Kitts and Nevis) between 2010 and 2011, size of mountainous star coral colonies was
significantly greater than boulder star coral and lobed star coral. The total mean partial mortality
of mountainous star coral at all sites was 38%. The total live area occupied by mountainous star
coral declined by a mean of 65%, and mean colony size declined from 43 ft* to 15 ft* (4005 cm®
to 1413 cm?). At the same time, there was a 168% increase in small tissue remnants less than 5
fi? (500 cm?), while the proportion of completely live large (1.6 fi?to 32 f12{1,500- 30,000 cm?])
colonies decreased. Mountainous star coral colonies in Puerto Rico were much larger and
sustained higher levels of mortality compared to the other 4 countries. Colonies in Bonaire were
also large, but they experienced much lower levels of mortality. Mortality was attributed
primarily to outbreaks of white plague and yellow band disease, which emerged as corals began
recovering from mass bleaching events. This was followed by increased predation and removal
of live tissue by damselfish to cultivate algal lawns (Bruckner 2012).

58

ED_002591_00001550-00091



Overall, it appears that populations of mountainous star coral have been decreasing. Population
decline has occurred over the past few decades with a 65% loss in mountainous star coral cover
across 5 countries. Losses of mountainous star coral from Mona and Descheo Islands, Puerto
Rico include a 36-48% reduction in abundance and a decrease of 42-59% in 1ts relative
abundance (i.e., proportion relative to all coral colonies). High partial mortality of colonies has
led to smaller colony sizes and a decrease of larger colonies in some locations such as The
Bahamas, Bonaire, Puerto Rico, Cayman Islands, and St. Kitts and Nevis. We conclude that
mountainous star coral has declined and that the buftering capacity of mountainous star coral’s
life hustory strategy, which has allowed 1t to remain abundant, has been reduced by the recent
population declines and amounts of partial mortality, particularly in large colonies. We also
conclude that the population abundance 1s likely to decrease in the future with increasing threats.

5.2.3.4 Threats

A summary of threats to all corals 1s provided in Section 5.2.2 General Threats Faced by All
Coral Species. Detailed information on the threats to star corals can be found in the Final Listing
Rule (79 FR 53851, September 10, 2014); however, a brief summary 1s provided here.
Mountainous star coral is highly susceptible to ocean warming, disease, ocean acidification,
sedimentation, and nutrients, and susceptible to trophic effects of fishing.

Mountainous star coral is highly susceptible to elevated temperatures. In lab experiments,
elevated temperatures resulted in misshapen embryos and differential gene expression in larvae
that could indicate negative effects on larval development and survival. Bleaching susceptibility
is generally high; 37-100% of mountainous star coral colonies have reported to bleach during
several bleaching events. Chronic local stressors can exacerbate the effects of warming
temperatures, which can result in slower recovery from bleaching, reduced calcification, and
slower growth rates for several years following bleaching. Additionally, disease outbreaks
affecting mountainous star coral have been linked to elevated temperature as they have occurred
after bleaching events.

Surveys at an inshore patch reef in the Florida Keys that experienced temperatures less than 18°C
for 11 days revealed species-specific cold-water susceptibility and low survivorship.
Mountainous star coral was one of the more susceptible species with 90% of colonies
experiencing total colony mortality, including some colonies estimated to be more than 200 years
old (Kemp et al. 2011). In surveys from Martin County to the lower Florida Keys, mountainous
star coral was the second most susceptible coral species, experiencing an average of 37% partial
mortality (Lirman et al. 2011).

Mountainous star coral 1s highly susceptible to ocean acidification. Laboratory studies indicate
that ocean acidification affects that mountainous star coral both through reduced fertilization of
gametes and reduced growth of colonies (Carnicart-Ganivet et al. 2012}

Mountainous star coral is often among the coral species with the highest disease prevalence and
tissue loss. QOutbreaks have been reported to affect 10-19% of mountainous star coral colonies,

and yellow band disease and white plague have the greatest effect. Disease often affects larger
colonies, and reported tissue loss due to disease ranges from 5-90%. Additionally, vellow band
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disease results in lower fecundity in diseased and recovered colonies of mountainous star coral.
Therefore, we anticipate that mountainous star coral 1s highly susceptible to disease.

Sedimentation can cause partial mortality of mountainous star coral, and genus-level information
indicates that sedimentation negatively affects primary production, growth rates, calcification,
colony size, and abundance. Therefore, we anticipate that mountainous star coral is highly
susceptible to sedimentation.

Although there 1s no species-specific information, the star coral species complex is susceptible to
nutrient enrichment through reduced growth rates, lowered recruitment, and increased disease
severity. Therefore, based on genus-level information, we anticipate that mountainous star coral
is likely highly susceptible to nutrient enrichment.

5.2.3.5 Summary of Status

Mountainous star coral has undergone major declines mostly due to warming-induced bleaching
and disease. There is evidence of synergistic effects of threats for this species including disease
outbreaks following bleaching events and reduced thermal tolerance due to chronic local
stressors stemming from land-based sources of pollution. Mountainous star coral is highly
susceptible to a number of threats, and cumulative effects of multiple threats have likely
contributed to its decline and exacerbate its vulnerability to extinction. Despite high declines,
the species is still common and remains one of the most abundant species on Canbbean reefs. Its
life history characteristics of large colony size and long life span have enabled it to remain
relatively persistent despite slow growth and low recruitment rates, thus moderating vulnerability
to extinction. The buffering capacity of these life history characteristics, however, is expected to
decrease as colonies shift to smaller size classes as has been observed in locations in its range.
Its absolute population abundance has been estimated as at least tens of millions of colonies in
each of several locations including the Florida Keys, Dry Tortugas, and the U.S. Virgin Islands
and is higher than the estimate from these 3 locations due to the occurrence of the species in
many other areas throughout its range. Despite the large number of islands and environments
that are included in the species’ range, geographic distribution in the highly disturbed Caribbean
exacerbates vulnerability to extinction over the foreseeable future because mountainous star
coral 18 limited to an area with high, localized human impacts and predicted increasing threats.
Its depth range of 0.5 m to at least 40 m, possibly up to 90 m, moderates vulnerability to
extinction over the foreseeable future because deeper areas of its range will usually have lower
temperatures than surface waters, and acidification is generally predicted to accelerate most in
waters that are deeper and cooler than those in which the species occurs. Mountainous star coral
oceurs in most reef habitats, including both shallow and mesophotic reefs, which moderates
vulnerability to extinction over the foreseeable future because the species occurs in numerous
types of reef environments that are predicted, on local and regional scales, to experience highly
variable temperatures and ocean chemistry at any given point in time. Its abundance, life history
characteristics, and depth distribution, combined with spatial variability in ocean warming and
acidification across the species’ range, moderate vulnerability to extinction because the threats
are non-uniform. Subsequently, there will likely be a large number of colonies that are either not
exposed or do not negatively respond to a threat at any given point in time. We also anticipate
that the population abundance is likely to decrease in the future with increasing threats.
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5.2.4 Status of Lobed Star Coral
5.2.4.1 Species Description and Distribution

Lobed star coral colonies grow in columns that exhibit rapid and regular upward growth. In
contrast to the other 2 star coral species, margins on the sides of columns are typically dead.
Live colony surfaces usually lack ridges or bumps.

Lobed star coral is common throughout the western Atlantic Ocean and greater Caribbean Sea
including the Flower Garden Banks, but may be absent from Bermuda. Lobed star coral 1s
reported from most reef environments in depths of approximately 1.5-66 £t (0.5-20 m). The star
coral species complex 18 a common, often dominant component of Caribbean mesophotic (e.g.,
>100 1 [30 m]) reefs, suggesting the potential for deep refuge across a broader depth range, but
lobed star coral is generally described with a shallower distribution.

Asexual fission and partial mortality can lead to multiple clones of the same colony. The
percentage of unique individuals 1s variable by location and 1s reported to range between 18%
and 86% (thus, 14-82% are clones). Colonies in areas with higher disturbance from hurricanes
tend to have more clonality. Genetic data indicate that there is some population structure in the
eastern, central, and western Caribbean with population connectivity within but not across areas.
Although lobed star coral is still abundant, it may exhibit high clonality in some locations,
meaning that there may be low genetic diversity.

5.2.4.2 Life History Information

The star coral species complex has growth rates ranging from 0.02-0.5 in (0.06-1.2 cm) per vear
and averaging approximately 0.3 in (1 cm) linear growth per vear. The reported growth rate of
lobed star coral is 0.4 to 1.2 cm per year (Cruz-Pifion et al. 2003; Tomascik 1990). They grow
more slowly in deeper water and in less clear water.

All 3 species of the star coral complex are hermaphroditic broadcast spawners®, with spawning
concentrated on 6-8 nights following the full moon in late August, September, or early October
depending on location and timing of the full moon. All 3 species are largely self-incompatible
(Knowlton et al. 1997; Szmant et al. 1997). Further, mountainous star coral is largely
reproductively incompatible with boulder star coral and lobed star coral, and it spawns about 1-2
hours earlier. Fertilization success measured in the field was generally below 15% for all 3
species, as it 15 closely linked to the number of colonies concurrently spawning. Lobed star coral
is reported to have slightly smaller egg size and potentially smaller size/age at first reproduction
that the other 2 species of the Orbicella genus. In Puerto Rico, minimum size at reproduction for
the star coral species complex was 12 in® (83 cm?).

Successful recruitment by the star coral complex species has seemingly always been rare. Onlya
single recruit of Orbicella was observed over 18 years of intensive observation of 130 ft? (12 m?)

4 Simyltansously containing both sperm and eggs, which are released into the water columm for fertilization.
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of reef in Discovery Bay, Jamaica. Many other studies throughout the Caribbean also report
negligible to absent recruitment of the species complex.

In addition to low recruitment rates, lobed star corals have late reproductive maturity. Colonies
can grow very large and live for centuries. Large colonies have lower total mortality than small
colonies, and partial mortality of large colonies can result in the production of clones. The
historical absence of small colonies and few observed recruits, even though large numbers of
gametes are produced on an annual basis, suggests that recruitment events are rare and were less
important for the survival of the lobed star coral species complex in the past (Bruckner 2012).
Large colonies in the species complex maintain the population until conditions favorable for
recruitment occur; however, poor conditions can influence the frequency of recruitment events.
While the life history strategy of the star coral species complex has allowed the taxa to remain
abundant, the buffering capacity of this life history strategy has likely been reduced by recent
population declines and partial mortality, particularly in large colonies.

5.2.4.3 Status and Population Dynamics

Information on lobed star coral status and populations dynamics 1s infrequently documented
throughout its range. Comprehensive and systematic census and monitoring has not been
conducted. Thus, the status and populations dynamics must be inferred from the few locations
where data exist.

Lobed star coral has been described as common overall. Demographic data collected in Puerto
Rico over 9 years before and after the 2005 bleaching event showed that population growth rates
were stable in the pre-bleaching period (2001-2005) but declined one year after the bleaching
event. Population growth rates declined even further two years after the bleaching event, but
they returned and then stabilized at the lower rate the following year.

Colony density varies by habitat and location, and ranges from less than 0.1 to greater than 1
colony per approximately 100 ft* (10 m?). Benthic surveys along the Florida Reef Tract between
1999 and 2017 recorded an average density of 0.01 to 0.09 colonies per m?, and lobed star coral
was observed at 4% to 16% of surveyed sites (NOAA, unpublished data). Average density of
lobed star corals in Puerto Rico ranged from 0.01 to 0.08 colonies per m? in surveys conducted
between 2008 and 2018 and was observed at 9% to 63% of surveyed sites (NOAA, unpublished
data). In the US Virgin Islands, average density ranged from 0.03 to 0.21 colonies per m? in
benthic surveys conducted between 2002 and 2017, and lobed star coral was observed at 25% to
54% of surveyed sites (NOAA, unpublished data). In the Flower Garden Banks, limited surveys
detected lobed star corals at none to 24% of surveved sites, and density was recorded as 0.1
colonies per m” in 2010 and 0.01 colonies per m” in 2013 (NOAA, unpublished data). Off
southwest Cuba on remote reefs, average lobed star coral density was 0.31 colonies per
approximately 108 £t (10 m?) at 38 reef-crest sites and 1.58 colonies per approximately 108 fi?
(10 m?) at 30 reef-front sites. Colonies with partial mortality were far more frequent than those
with no partial mortality, which only occurred in the size class less than 40 1 (100 cm)
(Alcolado et al. 2010),
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Recent events have greatly impacted coral populations in Florida and the US Caribbean. An
unprecedented, multi-year disease event, which began in 2014, swept through Florida and caused
massive mortality from St. Lucie Inlet in Martin County to Looe Key in the lower Florida Keys.
The effects of this widespread disease have been severe, causing mortality of millions of coral
colonies across several species. At study sites in southeast Florida, prevalence of disease was
recorded at 67% of all coral colonies and 81% of colonies of those species susceptible to the
disease (Precht et al. 2016). Lobed star coral was one of the species in surveys that showed the
highest prevalence of disease, and populations were reduced to < 25% of the initial population
size (Precht et al. 2016).

Hurricanes Irma and Maria caused substantial damage in Florida, Puerto Rico, and the US Virgin
Islands in 2017 Hurricane impacts included large, overtumed and dislodged coral heads and
extensive burial and breakage. At 153 survey locations in Puerto Rico, approximately 43-44% of
lobed star corals were impacted (NOAA 2018). In Florida, approximately 80% of lobed star
corals surveyed at 57 sites were impacted (Florida Fish and Wildlife Conservation Commission,
unpublished data). Survey data are not available for the US Virgin Islands, though qualitative
observations indicate that damage was also widespread but vanable by site.

Population trends are available from a number of studies. In a study of sites inside and outside a
marine protected area in Belize, lobed star coral cover declined significantly over a 10-year
period (1998/99 to 2008/09) (Huntington et al. 2011). In a study of 10 sites inside and outside of
a marine reserve in the Exuma Cays, Bahamas, cover of lobed star coral increased between 2004
and 2007 inside the protected area and decreased outside the protected area (Mumby and
Harborne 2010). Between 1996 and 2006, lobed star coral declined in cover by 37% in
permanent monitoring stations in the Florida Keys (Waddell and Clarke 2008a). Cover of lobed
star coral declined 71% 1n permanent monitoring stations between 1996 and 1998 on a reef in the
upper Florida Keys (Porter et al. 2001).

Star corals are the 3™ most abundant coral by percent cover in permanent monitoring stations in
the U.S. Virgin Islands. A decline of 60% was observed between 2001 and 2012 primarily due
to bleaching in 2005. However, most of the mortality was partial mortality, and colony density
in monitoring stations did not change (Smith 2013).

Bruckner and Hill (2009) did not note any extirpation of lobed star coral at 9 sites off Mona and
Desecheo Islands, Puerto Rico, monitored between 1995 and 2008, However, mountainous star
coral and lobed star coral sustained the largest losses with the number of colonies of lobed star
coral decreasing by 19% and 20% at Mona and Desecheo Islands, respectively. In 1998, 8% of
all corals at 6 sites surveyed off Mona Island were lobed star coral colonies, dipping to
approximately 6% in 2008. At Desecheo Island, 14% of all coral colonies were lobed star coral
in 2000 while 13% were in 2008 (Bruckner and Hill 2009).

In a survey of 185 sites in 5 countries (Bahamas, Bonaire, Cayman Islands, Puerto Rico, and St.
Kitts and Nevis) in 2010 and 2011, the size of lobed star coral and boulder star coral colonies
was significantly smaller than mountainous star coral. Total mean partial mortality of lobed star
coral colontes at all sites was 40%. Overall, the total area occupied by live lobed star coral
declined by a mean of 51%, and mean colony size declined from 299 in”to 146 in” (1927 em? to
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939 em?). There was a 211% increase in small tissue remnants less than 78 in® (500 cm?), while
the proportion of completely live large (1.6-32 fi* [1,500- 30,000 cm?]) colonies declined. Star
coral colonies in Puerto Rico were much larger with large amounts of dead sections. In contrast,
colonies in Bonaire were also large with greater amounts of live tissue. The presence of dead
sections was attributed primarily to outbreaks of white plague and yellow band disease, which
emerged as corals began recovering from mass bleaching events. This was followed by
increased predation and removal of live tissue by damselfish algal lawns (Bruckner 2012).

Cover of lobed star coral at Yawzi Point, 5t John, U.S. Virgin Islands declined from 41% in
1988 to approximately 12% by 2003 as a rapid decline began with the aftermath of Hurricane
Hugo in 1989 (Edmunds and Elahi 2007). This decline continued between 1994 and 1999 during
a time of 2 hurricanes (1995} and a year of unusually high sea temperature (1998}, but percent
cover remained statistically unchanged between 1999 and 2003, Colony abundances declined
from 47 to 20 colonies per approximately 10 £ (1 m?) between 1988 and 2003, due mostly to
population size class structure shifted between 1988 and 2003 to a higher proportion of smaller
colonies in 2003 (60% less than 7 in*[50 ¢cm®] in 1988 versus 70% in 2003) and lower proportion
of large colonies (6% greater than 39 in” [250 cm®] in 1988 versus 3% in 2003). The changes in
population size structure indicated a population decline coincident with the period of apparent
stable coral cover. Population modeling forecasted the 1988 size structure would not be
reestablished by recruitment and a strong likelihood of extirpation of lobed star coral at this site
within 50 vears (Edmunds and Elahi 2007).

Lobed star coral colonies were monitored between 2001 and 2009 at Culebra Island, Puerto Rico.
The population was in demographic equilibrium (high rates of survival and stasis) before the
2005 bleaching event, but it suffered a significant decline in growth rate (mortality and
shrinkage) for 2 consecutive years after the bleaching event. Partial tissue mortality due to
bleaching caused dramatic colony fragmentation that resulted in a population made up almost
entirely of small colonies by 2007 (97% were less than 7 in* [50 cm®]). Three years after the
bleaching event, the population stabilized at about half of the previous level, with fewer medium-
to-large size colonies and more smaller colonies (Hernandez-Delgado et al. 2011a).

Lobed star coral was historically considered to be one of the most abundant species in the
Caribbean (Weil and Knowton 1994). Percent cover has declined by 37% to 90% over the past
several decades at reefs at Jamaica, Belize, Florida Keys, The Bahamas, Bonaire, Cayman
Islands, Curagao, Puerto Rico, U.S. Virgin Islands, and St. Kitts and Nevis. Although star coral
remains common in occurrence, abundance has decreased in some areas by 19% to 57%, and
shifts to smaller size classes have occurred 1n locations such as Jamaica, Colombia, The
Bahamas, Bonaire, Cayman Islands, Puerto Rico, U.S. Virgin Islands, and St. Kitts and Nevis.
At some reefs, a large proportion of the population 1s comprised of non-fertile or less-
reproductive size classes. Several population projections indicate population decline in the
future is likely at specific sites, and local extirpation is possible within 25-50 years at conditions
of high mortality, low recruitment, and slow growth rates. Although lobed star coral is still
common throughout the Caribbean, substantial population decline has occurred. The buffering
capacity of lobed star coral’s life history strategy that has allowed it to remain abundant has been
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reduced by the recent population declines and amounts of partial mortality, particularly in large
colonies. Population abundance i1s likely to decrease 1n the future with increasing threats.

5.2.4.4 Threats

A summary of threats to all corals is provided in Section 5.2.2 General Threats Faced by All
Coral Species. Detailed information on the threats to lobed star coral can be found in the Final
Listing Rule (79 FR 53851, September 10, 2014); however, a brief summary is provided here.
Lobed star coral 1s highly susceptible to ocean warming, disease, ocean acidification,
sedimentation, and nutrients, and susceptible to trophic effects of fishing.

Lobed star coral is highly susceptible to bleaching with 45-100% of colonies observed to bleach.
Reported mortality from bleaching ranges from 2-71%. Recovery after bleaching is slow with
paled colonies observed for up to a yvear. Reproductive failure can occur a year after bleaching,
and reduced reproduction has been observed 2 years post-bleaching. There 1s indication that new
algal symbiotic species establishment can occur prior to, during, and after bleaching events and
results in bleaching resistance in individual colonies. Thus, lobed star coral is highly susceptible
{0 ocean warming.

In a 2010 cold-water event that affected south Florida, mortality of lobed star coral was higher
than any other coral species in surveys from Martin County to the lower Florida Keys. Average
partial mortality was 56% during the cold-water event compared to 0.3% from 2005 to 2009,
Surveys at a Florida Keys inshore patch reef, which experienced temperatures less than 18°C for
11 days, revealed lobed star coral was one of the most susceptible coral species with all colonies
experiencing total colony mortality.

Although there is no species-specific information on the susceptibility of lobed star coral to
ocean acidification, genus information indicates the species complex has reduced growth and
fertilization success under acidic conditions. Thus, we conclude lobed star coral likely has high
susceptibility to ocean acidification.

Lobed star coral is highly susceptible to disease. Most studies report lobed star coral as among
the species with the highest disease prevalence. Disease can cause extensive loss in coral cover,
high levels of partial colony mortality, and changes in the relative proportions of smaller and
larger colonies, particularly when outbreaks occur after bleaching events.

Lobed star coral has high susceptibility to sedimentation. Sedimentation can cause partial
mortality and decreased coral cover of lobed star coral. In addition, genus information indicates
sedimentation negatively atfects primary production, growth rates, calcification, colony size, and
abundance. Lobed star coral also has high susceptibility to nutrients. Elevated nutrients cause
increased disease severity in lobed star coral. Genus-level information indicates elevated
nutrients also cause reduced growth rates and lowered recruitment.
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5.2.4.5 Summary of Status

Lobed star coral has undergone major declines mostly due to warming-induced bleaching and
disease. Several population projections indicate population decline in the future 1s likely at
specific sites and that local extirpation 1s possible within 25-50 vears at conditions of high
mortality, low recruitment, and slow growth rates. There is evidence of synergistic effects of
threats for this species, including disease outbreaks following bleaching events and increased
disease severity with nutrient enrichment. Lobed star coral is highly susceptible to a number of
threats, and cumulative effects of multiple threats have likely contributed to its decline and
exacerbate vulnerability to extinction. Despite high declines, the species is still common and
remains one of the most abundant species on Caribbean reefs. Its life history characteristics of
large colony size and long life span have enabled it to remain relatively persistent despite slow
growth and low recruitment rates, thus moderating vulnerability to extinction. However, the
buffering capacity of these life history characteristics 1s expected to decrease as colonies shift to
smaller size classes, as has been observed in locations in the species’ range. Despite the large
number of islands and environments that are included in the species’ range, geographic
distribution in the highly disturbed Canibbean exacerbates vulnerability to extinction over the
foreseeable future because lobed star coral 1s limited to areas with high localized human impacts
and predicted increasing threats. Star coral occurs in most reef habitats 0.5-20 m 1n depth which
moderates vulnerability to extinction over the foreseeable future because the species occurs in
numerous types of reef environments that are predicted, on local and regional scales, to
experience high temperature variation and ocean chemistry at any given point in time. However,
we anticipate that the population abundance is likely to decrease in the future with increasing
threats.

5.2.5 Starus of Boulder Star Coral

35.2.5.1 Species Description and Distribution

Boulder star coral is distinguished by large, unevenly arrayed polyps that give the colony its
characteristic irregular surface. Colony form is variable, and the skeleton is dense with poorly
developed annual bands. Colony diameter can reach up to 16 1 (5 m) with a height of up to 6.5
ft (2 m).

Boulder star coral 1s distributed in the western Atlantic Ocean and throughout the Caribbean Sea
including in the Bahamas, Bermuda, and the Flower Garden Banks. Boulder star coral tends to
have a deeper distribution than the other 2 species in the Orbicella species complex. It occupies
most reef environments and has been reported from water depths ranging from approximately
16-165 ft {5-50 m), with the species complex reported to 250 11 (90 m). Orbicella species are a
common, often dominant, component of Caribbean mesophotic reefs (e.g., >100 ft [30 m]),
suggesting the potential for deep refugia for boulder star coral.

5.2.5.2 Life History Information

The star coral species complex has growth rates ranging from 0.02-0.5 in (0.06-1.2 cm) per vear
and averaging approximately 0.3 in (1 cm) linear growth per year. Boulder star coral is reported
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to be the slowest of the 3 species in the complex (Brainard et al. 2011b). They grow more
slowly in deeper water and 1n less clear water.

All 3 species of the star coral complex are hermaphroditic broadcast spawners, with spawning
concentrated on 6-8 nights following the full moon in late August, September, or early October,
depending on timing of the full moon and location. Boulder star coral spawning is reported to be
about 1- 2 hours earlier than lobed star coral and mountainous star coral. All 3 species are
largely self-incompatible (Knowlton et al. 1997, Szmant et al. 1997). Fertilization success
measured in the field was generally below 15% for all 3 species, as it was closely linked to the
number of colonies concurrently spawning. In Puerto Rico, minimum size at reproduction for
the star coral species complex was 13 in® (83 cm?).

Successful recruitment by the star coral species complex appears to always have been rare. Only
a single recruit of Orbicella was observed over 18 years of intensive observation of
approximately 130 £t (12 m?) of reef in Discovery Bay, Jamaica. Many other studies throughout
the Caribbean also report negligible to absent recruitment of the species complex. Of 351
colonies of boulder star coral tagged in Bocas del Toro, Panama, larger colonies were noted to
spawn more frequently than smaller colonies between 2002 and 2009 (Levitan et al. 2011).

Of 351 boulder star coral colonies observed to spawn at a site off Bocas del Toro, Panama, 324
were unique genotypes. Over 90% of boulder star coral colonies on this reef were the product of
sexual reproduction, and 19 genetic individuals had asexually propagated colonies made up of 2
to 4 spatially adjacent clones of each. Individuals within a genotype spawned more
synchronously than individuals of different genotypes. Additionally, within 16 £t (5 m), colonies
nearby spawned more synchronously than farther spaced colonies, regardless of genotype. At
distances greater than 16 ft (5 m), spawning was random between colonies (Levitan et al. 2011).

In addition to low recruitment rates, boulder star corals have late reproductive maturity.
Colonies can grow very large and live for centuries. Large colonies have lower total mortality
than small colonies, and partial mortality of large colonies can result in the production of clones.
The historical absence of small colonies and few observed recruits, even though large numbers
of gametes are produced on an annual basis, suggests that recruitment events are rare and were
less important for the survival of the boulder star coral species complex in the past (Bruckner
2012). Large colonies in the species complex maintain the population until conditions favorable
for recruitment occur; however, poor conditions can influence the frequency of recruitment
events. While the life history strategy of the star coral species complex has allowed the taxa to
remain abundant, the buffering capacity of this life history strategy has likely been reduced by
recent population declines and partial mortality, particularly in large colonies.

5.2.5.3 Status and Population Dynamics

Information on boulder star coral status and population dynamics 1s infrequently documented
throughout its range. Comprehensive and systematic census and monitoring has not been
conducted. Thus, the status and populations dynamics must be inferred from the few locations
where data exist.

° Simyltansously containing both sperm and eggs, which are released into the water column for fertilization,
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Reported density 1s variable by location and habitat and 1s reported to range from 0.002 to 10.5
colonies per ~100 ft* (10 m?). Benthic surveys conducted in Florida between 1999 and 2017
recorded an average density of 0.01 to 0.36 colonies per m°, and boulder star coral was observed
at 5% to 45% of surveyed sites (NOAA, unpublished data). In Puerto Rico, boulder star coral
was observed at 3% to 50% of sites, and average density ranged from 0.002 t0 0.13 colonies per
m” in surveys conducted between 2008 and 2018 (NOAA, unpublished data). In the US Virgin
Islands, boulder star coral was present at a density of 0.02 to 0.24 colonies per m? at 19% to 69%
of sites surveyed between 1999 and 2018 (NOAA unpublished data). Limited surveys in the
Flower Garden Banks reported a relatively stable density of 0.91 to 1.05 colonies per m? between
2010 and 2015, and boulder star coral was present at 90% to 100% of surveyed sites (NOAA,
unpublished data). In a survey of 31 sites in Dominica between 1999 and 2002, boulder star
coral was present in 7% of the sites at less than 1% cover (Steiner 2003a). On remote reefs off
southwest Cuba, colony density was 0.08 colonies per ~100 ft? (10 m?) at 38 reef-crest sites and
1.05 colonies per ~100 2 (10 m?) at 30 reef-front sites {(Alcolado et al. 2010). The number of
boulder star coral colonies in Cuba with partial colony mortality were far more frequent than
those with no mortality across all size classes, except for 1 (i.e., less than ~20 in [50 cm]) that
had similar frequency of colonies with and without partial mortality (Alcolado et al. 2010},

Abundance at some sites in Curacao and Puerto Rico appeared to be stable over an 8-10 year
period. In Curacaoc, abundance was